




described ...speeies^ ot this geniiSj have been studied in pure culture. 
Solid agars, media, and M/100 solutions of a number of 

sugars, amino acids, nitrates, sulphates, phosphates, chlorides, and ■ 
of potassium carbonate were used under controlled conditions to 
obtain certain specific reactions. 

On the basis priniarily of their physiological reactions in culture • 
the following 8 ]) 0 cies are differentiated : P. infestans ; P. infestans 
van phxsedi '{P j^'/Hnw^Priiaxter) ; No. 26 ; No. 116 ; P. omnivor a 
(including 24 species and strains from various parts of the world 
previously knoivu inider tlie names of P. colocasias, P. palmivora, 

P. faberi,J^- jiantHitwa, Reddick’s Phytophthora [a strain of P. 
parasitica, the host of wliich is not given], and P. var. 

rhei ) ; P. pi'ai n. S|)» (a weak parasite on the roots of PimiSTesinosa. ' 
in Minnesota, an English diagnosis of which is given) ; P. ctxtor^m 
Cmelxidmg P. fagd; P, eimmmomi ; P. cryptogea ; No. 121 ; P. I 
ej'yili/roseptica: P; ^^exicana; P, nicotianae; PNo, Sp, No. 130; 

P. capsid] P. eUrophihora (transferred from Pytliktvystis)’^ P, 
arecae] tmA. P, ^^ydngae. 

lx. key to all these species is given, based on their physiological 
reactions in culture, but it is stated that the inclusion of Nos. 121, 

8, 130, 26, and 116 in this key does not signify that they are neces- j 
sardy clefinii-e species, but .that they can be readily separated from 
the other organisms and from one another. 

The author is of opinion that the size and shape of the fruiting 
bodies (sporangia, oogonia, antheridia, and oospores) are minor 
dharacters which should only have a secondary place in the classifica- 
tion of the genus. He considers that the average of the morpho- 
logical, pathological, and physiological characters should constitute 
the sphere of species. 

The saltation ]>henomenon in PhytopMhora has been studied in 
detail, and it is concluded that no new species or varieties have' 
been produced h\ saltation, and that, while the rate and type of 
colony growth, t!ie shape and size of sporangia, and the presence or 
absence of oogonia are greatly infiuenced by saltation, these 
characteristics are too unstable and reversible to be given primary 
specific impor^mnce. 

Blumee (S.). Infektionsversnclie mit Erysipliaceen. [Inocula- 
ticm cxpijriments with Erysiphaceae .] — GentralbL fur BaJcL, 
Ah 2, lx?, 1--5, pp. 62-70, 1925. 

In continuation of his previous researches on specialization in the 
Erysiphaceae [see this Reideio, ii, p. 180], the writer carried out a 
number of experiments [the technique of which is briefly described] 
in 1923 and 1924 with the oidial stages of Erysiphe polygoni, 
Microsphaera bcmmleri, and i¥. astragali 

The results of the tests [details of which are given] indicated 
that E. polygon^ like E, graminis and E. ciclioraeearum^ consists 
of a number of biologically, and possibly also morphologically, dis- 
tinct forms. As in the case of E, horridula^ hovrever [loc. cit.], 
the specialization of E. polygoni is not sharply defined, and primary 
and secondary hosts can be distinguished. The infection of the 
latter probably depends on the accidental combination of various 
physiological factors and not m a definite hereditary reaction. 


. The, actual number of biologic forms of E. fohjgoni on the Papi- 
lionaceae has not yet been determinecb but it seems |jro liable that 
the forms of Oidium on Pimm^ Lathyrtu% and Tr/fofluirv are 
biologically distinct, though the two latter have a^comiiam host in 
i. vernus. Contrary to Salmonls findings {Mem. Torrey Bid. Clab*, 
ix, 1900), the Oidiiim on T. medium was found to differ little from 
that on T. pratense. T. hyhddum and T.pmiense are attacked by 
both forms. These results' may be explained by the assumption 
that the Trifolium mildew comprises only one bioktgh,*. ibnn tu 
which the individual species show varying dt^gi'ees uf stisceptlbility. 
On this basis, T. pratemey T. hybriclmn, L, mmuH, and puhsibly 
JMiMus oJicmaZis are susceptible ;■ T. ainhigu T. miuiiainDn, 
T. fragiferumy T» ochroleuciimy and T. triiduk^phidv m tiro Lulenint ; 
and T. repenSy T, hadiumy T. arvense, T. riihenSy and 1\ siibieeruncuni 
are resistant. 

MicTOsplmem bdumleri on Vida sylvutiea was fcnnd to differ 
so widely from the type of E. polygoui that it is regarded as a. 
distinct species, if. astragali infected several spc^cies of 
but not others, nor a large number of other PapiIiouacea<^ tested. 

Neger’s view that the pai'asit ism of the Erysiphaeeae represents 
a kind of tolerated symbiosis [see this lievieiu, iii, p. ij9j is rejected 
as being in conflict with observed facts. 

Fischer (E.). Mykologische Beitrage. 31. Ber Wirtswechsel ier 
Sclerotinia rhododeiidri nebst Bemerkungen ziir Frage der 
Entstehung der Heteroecie. [Mycologieal contributions. 3k 
The alternative host of Sclerotinia rhododeadrl witii ol)serva- 
tions on the origin of heteroecism.] — Reprinte<l from Mitt. 
NaUirforsch. GeseLlsch. Bern, 1925^ iv, 14 pp., 4 iigs., 1925. 

Ascospores of Sclerotinia rhododendri^ the causal organism of a 
disease of the Alpine mso [Rhododenchvn spp.], were inoculated in 
the spring of 1925 into Vaccinium myrtiliuSy on whicig about a 
month later, the chai'acteristic conidial stage, with disjunctors, was 
observed. The spores of this fungus differed from those of S. hac* 
earumy which also occurs on F. myrtilkiSy in their smaller dimeii- 
sionis (10 to 14 by 8 to 9 /t compared with a length of 19 to 23 p. and 
an almost equal diameter), as well as from S. keteroicc. (17 to by 
10 to 17 p) which forms its sclerotial stage on Ledum pul u&tre and 
its conidia on F. uliginoswn- 

Totstall (A. C.),, Some observations on stem diseases in Cachar*— 
Quart. Journ. Indian Tea Assoc.y 1925, i, pp. 37-44, 1 pi, 
1925. 

Stem diseases of tea are stated to have spread considerably in the 
Surma Valley [north-eastern India], as the result of three successive 
droughts. The following fungi have been observed associated with 
these diseases, a brief description of each being given, together with 
general directions for their control. 

The ^ Jew's ear' fungus [Auriculwria auricida-jiidae) is one of 
the commonest causes of infection, especially on large snags. The 
fungus spreads from the. dead wood downwards, causing subsequent 
rotting of the living wood and cracking of the bark. Soft 
gelatinous brackets form during the rainy season. 
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Neetria dimzabarma is also very common, bnt is usually found 
to commence its attacks on the smaller twigs, spreading later to the 
larger branches and causing either a die-back or a canker/ 

..Marasmvm pidcher causes a die-back of the smaller branches. 
It resembles the common Indian thread blight [see this Review, iv, 
p. 67] in appearance, but does not seem to damage'the leaves as 
much as the latter. The horse-hair blight (i/. equicrinis) is common 
on bushes attacked by other stem diseases, and is usually confined 
to the dead bark, although it has occasionally been seen penetrat- 
ing living, steins. ‘ 

Poria hypohriinnea is one of the commonest causes of dying back 
from dead snags, and sometimes extends down to the roots. 

A new stem disease has recently been observed more frequently 
in this district than any of those mentioned above. It is caused by 
a fungus which attacks the woody stems and may kill the bark on 
the whole side of a branch. The dead bark does not fall off, but 
the surrounding healthy tissues produce a callus round the edges 
which in some cases completely covers the diseased portion. This 
does not, however, hinder the growth of the fungus, and the latter 
comes to the surface again lower down than in the earlier attack. 
The general appearance, as shown in the plate, is that of a long 
wound bounded by thick edges of callus. The symptoms closely 
I'esemble those associated with Macrophoma theicola and certain 
other fungi, hut the fructifications of the parasite are quite dis- 
tinctive. They form large numbers of black specks embedded in 
the dead hark. This fungus is apparently capable of attacking 
woody stems which have been weakened by other causes, quite apart 
from the presence of wounds on dead snags. It is still under 
investigation. 

Two species of Gorticimn ivere found on tea stems in this district 
and it is mentioned that there appear to be five species of this genus 
attacking tea in north-eastern India, one of which resembles the 
cause of the well-known pink disease [G. salmonicolor’]. Their 
study has not yet been completed. None of them appears to be 
fatal, but they have a decidedly weakening efiect on the branches. 

A white stem blight resembling a Gorticium has also been 
reported. This is confined to the outer layers of the branch tissues, 
and has only a weakening effect on the growth of the bush. 

Cankered growths on new shoots, following attacks of mosquito 
blight [Helopeltis theivora], are frequently observed. These growths 
may have no association with any parasitic organism, the 
cankered branch is usually liable to attacks of red rust [Gephaleuros 
parasitica], grey blight (Pestalozzia theae)* and other fungi. Cutting 
back cankered stems to about 8 inches is advised. 

Attention is drawn to the influence of unsuitable conditions for the 
growth'Of the host on the prevalence of stem diseases, the variety 
o£ fungi found being thought to indicate that their attacks are 
largely secondary to such conditions. The drought has undoubtedly 
had an influence in predisposing to attack. The importance of 
proper aeration and cultivation of the soil is emphasized, and also 
the necessity for careful pruning of new shoots in order to permit 
a regular succession of new growth from the collar and thus replace 



any old diseased shoots. The system commonly adopted, of cnttiog 
straight across the tops of bushes, is considered to be unsound. 

Spraying with lime-sulphur has been found successful in the 
general control of stem diseases caused 1:y external! parasites. 
Treatment by cutting out diseased branches and painting pruning 
cuts and other wounds with Burgundy paste (made by dissolving 
4lb. copper sulphate in one gallon of water, dissolviiig 4 or 2 lb, 
washing soda in one gallon of water, and mixing the two solutions 
together wdien cold) is recommended# 

Tisdale (W. B.), Report of the Tobacco Experiment Station.-- 
Rept, Florida Agrk. Fxpsr. StaL for the jh 'al gear ending 
Jwne 30, 1924, pp. 121 E-129 li, 7 iigs., 111:24* [Received 
October, 1925.] 

Laboratory studies in connexion witli the black shank toba,ceo 
ipdiXmitB {Phyto 2 ?hthora [see this /iVr/tuc, iv, p. 641] in- 

cluded the relation of temperature and reaction to its I'ate of growth 
on cultoe media and the relation of the parasite to its host. The 
fungus was found to make the best growth on neutral or slightiy 
acid media at temperatures ranging from 10^ to 37^ C., witli an 
optimum at 30°. All the root, stem, and leaf tissues are invaded, 
young plants being most rapidly infected, though older ones are 
also liable to attack. Only four of the 54 selections made from the 
strains most resistant to this disease tested in 1922—23 si lowed any 
improvement over previous trials. Five varieties of light or tiue- 
cured tobacco were found to be highly susceptilile. 13 lack shank 
developed in many new localities of Gadsden County during the 
year, the total loss in the countjL including that due to early 
topping and harvesting necessitated by the disease, being estimated 
at 20 per cent, of the crop. 

Two selections of the generation of Big Cuba tobacco showed 
marked resistance to root rot {Thidmia hmimla) [see this Review, 
iv, p. 572] but were susceptible to black shaiik. Conversely, 
the selections most resistant to black shank are susceptible to 
root rot. 

Wildfire {Badermm tahaomn) was well controlled hy the 
selection of new land for seed-beds or thorough steam sterilization 
of the old infected beds and covering material; seed <lisinfection; 
and spraying seedlings with Bordeaux mixture until ready for 
transplanting. Several beds in which tliese precautions were 
omitted developed the disease. The further spread of wilJiire was 
checked in one bed after the occurrence of infection l>y heav}’- and 
frequent applications of Bordeaux dust, Imt the disease developed 
on the plants when they were set out in the field. There is stated 
to be no evidence that Bact tahmiim overwinters in the field in a 
degree sufficient to produce infection after transplanting, Cowpeas 
[Vigna simnsis] were found infected with wildfire in a field 
adjacent to diseased tobacco. Typical wildfire infection was pro- 
duced on tobacco seedlings by spraying a water suspension of the 
organism, isolated from cowpeas, on the leaves. 

Blackfire angulatum] was more prevalent than in the - 

\ previous year, attacking the sand and first middle leaves of Big 
' Cuba tobacco grown in the open. 



other diseases observed during the year included a 
wilt similar to that described by Johnson [J^^ o^rt/spoTOm var. 


nwotianae : see this Revieiu, i, p. 321] 
known as scab, believed to be caused 
This ‘affection is characterized in tl 
olivaceous blotches on the upper surf 
later by 3'ellow discoloration of the foliage and soft rot of the petioles 
and stems during rainy periods. Fifty per cent, of a flat of 
seedlings were killed in ten days in the greenhouse by inoculation 
with a water suspension of the Gladospormm spores. 


, and .a new fungous disease 
by a species of Gktdospormm. 
le early stages by irregular, 
face of leaves and stems, and 


"TollenAAH (D.). Omzetting van KooHiydraten in het .Mad van 
Nicotiana tahacnm Is. [The carbohydrate metabolism in the 
leaf of Micotiana tabacum L.] — Proefschrift, 142 pp., 9 figs., 
Wage.ningen,1925. [German summary : Abs. in Bat GentralbL, 
N.F., vi, 3*-4, pp. 79 -81, 1925.] 

This exhaustive investigation on the carbohydrate metabolism of 
the leaves of Nicotiana tahacuni contains the following reference 
of phytopathological interest. There are stated to be only two 
possible explanations of the starch accumulations found in the 
leaves of tobacco plants afleeted by mosaic and other virus diseases. 
Either the virus influences the starch-sugar ratio in a synthetic 
direction, or it inhibits transpiration and consequently interferes 
with the disintegration of the starch. The former hypothesis is 
shown to be correct. 

Esmaech (F.). Pilzkranklieiten an Tomaten. [Fungous diseases 
of Tomatoes .] — Die Kranke Pjianze^ ii, 7, p. 149, 1925. 

A brief account is given of the principal tomato diseases 
occurring in the Lossnitz district of Saxony, namely, stem rot 
(Didymellct lycopersici) ; late blight {Pliytoplithora infestans) ; leaf 
spot {Septoria lycopersici) ; and leaf mould {CladospoTmm fmcxcm 
[(7. fidvtmn : see next abstract]. Of these the first-named is stated 
to be the most destructive. Control measures against it should 
include the immediate removal and burning of all infected material 
and the application of 2 per cent. Bordeaux mixture to the plants 
not yet attacked. The other diseases mentioned may be controlled 
by timely applications of 1 per cent. Bordeaux mixture and 
thorough sanitation. 

Has'PER (E.). Biologic und Bekampfang des Cladosporiiiiii fuivtim 
Cooke auf Solanum ly coper sicum. [Biology and control of 
GLadospormni f idvum Cooke on Solawmn lycopeTsiomn^— 
Zeitsch'7\ fUr Pfianzen^^ xxxv, 8-4, pp. 112-118, 1925. 

The symptoms of lea! mould {Gladosporium fulvnm) [see this 
Pevie%o/iY, p. 195] on greenhouse tomatoes are briefly described. 
The purple coloration assumed under certain conditions b}?^ the 
brown conidial la^mrs on the under side of the leaves is attributed 
to alkalinity of the substratum, the normal brown tinge being 
restored by the presence of acids. Inoculation experiments with 
purple conidia have constantly resulted in the production of a' 
brown mycelium. Savelli's supposed variety ’ (A B 


Acc.^Agric, Totvyio, Ivi, p. 6S, .1913} i.s probably explicable on the 

basis of such a modification. 

The mycelium of C. fulvmn develops iritercelliilarlj and the 
conidiophores, which bear their conidia on lateral protuberaiieeSj 
emerge from the stomata on both sides of the hniW chietly the 
under , side. The strikingly polymorphic, ^ one to four-septate 
conidia average 12 to 27 by 6 to 9 /i. Ellipsoid forms predominate, 
but oval, pyriform, and spherical conidia also occur. The apf^x is 
rounded, sometimes bent, and the base frequent!}’ ^onenvhat con- 
stricted, The conidia are hyaline when young, later hrnwm with 
a membrane which is highly I'esistant to the iniluence (»r ehnuicals 
and temperature. 

The organism was readily cultivated. Germination by on»^ or 
two germ-tubes occurred in 3| hours under favourable conditions. 
The optimum tempei'ature for germination was Umivi to Ih‘ 20® to 
26*5®, maximum 31® to 33®, and minimum 0® to 1® C. 

Inoculation experiments were carried out on the Trinmpln Comet , 
Sunrise, and Lucullus varieties, for al! of which the incubation 
period at the optimum temperature was 10 to 14 days, dlie germ- 
tubes penetrated the interior of tlie leaf solely throngli the stomata. 
Outdoor inoeulatioii tests gave negative results, germination 
apparently being inhibited by the drought and high temperature. 

The conidia proved extremely resistant to ihesiccatiom a high 
percentage germinating after eight, and a small proportion after 
ten months under air-dry conditions. Experiments showed that 
the conidia are also capable of surviving both very low { — 13*2® 0. 
but not — 16^7® in ice for a week) and very high temperatures (50® 
to 60® in water, or 69® to 70® diy, for 3 hoursK It is evident that 
they are quite able to carry over the disease from one year to the 
next, and the absence of the fungus in the field is thought to be due 
to the inability of the germ-tubes to live without water. 

All the copper and sulphur preparations tested gav'e some control 
of the disease, but better results were given by 0*5 per cent, 
uspulun. The most promising means of control, however, are 
probably those indicated by the biology of the parasite, namely,, 
a reduction of atmospheric humidity by thorough ventilation ; the 
destruction of all infected material after the harvest; the rotation 
of tomatoes {on which C, fulmmi m strictly specialized) with other 
crops ; disinfection of the greenhouse with a 10 per cent, phenol 
solution ; and sterilization of the soil wdth boiling water or steam. 

Brown (Nellie A,). A new bacterial disease of Tomato fruits.— 
/ScieTicc, N.S., Ixii, 1592, pp. 12-13, 1925. 

A serious disease of tomatoes was reported in June 1924 from 
Texas, and in the following August and September from Nebraska. 
Green fruits ready for shipping showed an inconspicuous, brown 
spot or a dark ring around and under the stalk. On examination 
at their destination the attected fruits showed a hard, brown centre, 
sometimes decayed from the darkened stem-end to the l)lossom-end, 
while in other cases the rot developed obliquely and involved a 
portion of the seeds. There was no exudation. 

Bacteria occurred in large numbers in the tissues. The same 
organism was isolated from both the Texas and Nebraska material. 
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and greenhouse inoculations of wounded and un wounded green and 
ripening fruits resulted in the exact reproduction of the field 
symptoms. 

Infection occurs mostly at the juncture between the stem and the 
tough cuticle of the fruit. Secondary infection and soft rot may 
occasionally be associated with the entrance of fungi and of other 
bacteria. The leaves and stems appear to be unafiected and inocu- 
lations on those parts have given negative results. 

The causal organism of this disease is stated to be a yellow, 
polar-flagellate species, the biology of which is under investigation. 

Weisse (A.). KTeue Beohaditungen liber die Blattkranlrlieitesi 
der Platanen. [New observations on the leaf diseases of Plane 
trees.] — Verh. Bot. Ver, Prov, Brandenburg, Ixvii, 1, pp. 24- 
25, 1925. 

During the dry early summer of 1924 the leaf disease of plane 
trees {I^atanus acerifolia) caused by Gloeospormm nervisequum 
and G. platani was much less in evidence in Berlin and its suburbs 
than in 1923 [see this Revieiv, iv, p. 199]. The former fungus was 
of more frequent occurrence than the latter. According to a verbal 
communication from Klebahn, G. nerviseqmim develops at the base 
of the young shoots and destroys them entirely, though the upper 
part may be completely free from hyphae. In Hamburg the 
disease is stated to have been very prevalent in 1924, presumably 
owing to the damp season. Klebahn's description of the symptoms 
and etiology of the disease {Jahrh. Wiasensch. Bot., xli, p. 540, 1905) 
is cited. 

Moll (F.). llntersucliung auf Impragnierung von 2I0I25 mit 
Metallsal2sen durcii Biontgenstrahlen. [An examination by 
Eontgen rays of the impregnation of wood with metal salts.] — 
Zeitschr. Angew, Chemie, xxxviii, 27, p. 592, 1925. 

Sections of impregnated pine and fir wood measuring 5 to 20 mm, 
in thickness were examined by a Eontgen apparatus with an 
electric current of 20 milliamperes. Sodium fluoride solutions, 
even at the strongest concentrations, did not show at all on the 
screen, whereas in the wood impregnated with corrosive sublimate 
the ti’eated zone was thrown into strong relief. Even here, 
however, the differences between the treated and untreated wood 
were not so marked as those between the heart and splint wood or 
the old and new annual rings. 

In a test with sections of telegraph poles impregnated with 
corrosive sublimate or sodium fluoride, the presence of the former 
was in no case more clearly indicated by the Eontgen process than 
by the usual method of blackening with ammonium sulphide, which 
distinctly shows the depth of penetration by the fungicide. So far, 
therefore, the use of Eontgen rays in connexion with timber im- 
pregnation does not appear to hold put much promise of success. 

Moll (F.). Holzindustrielle Technik* Schutz von Holz gegen 
ITerManen, [Timber industry technique. The protection of 
timber against hlu.eing.'l^Solzindustrie, 155, 1 p., 6th July, 
1925, 

A brief popular account is given of the blueing of coniferous 
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timber “by fungi \6dTatosi6mella bfwliicli the following 

preparations are stated to give good control : fnngimors (an organic 
mercury compound supplied by the Grau and Heidel Timber 
Company)., corrosive sublimate, and sodium fluoride [see also this 
Eeview, iv, p, 454]," all of which are available in Germany at 
reasonable prices. M Bogalusa, near ISfew Orleans, where the 
■work^ of timber protection is conducted on a large scale, it is 
estimated that the losses from decay are reduced from 19 to 1 per 
cent, by preventive treatment [the technique of which is Ijrietly 
described" 


■Besemfelder (E. R.). "Meues und rationelles Holz Impragnier- 
verfahren. [A new and rational process of timber impregna- 
tion.'] — Ghem, Zeit, xlix, 76, pp. 535--526, 1935. 

An Ovssential feature of this new process of timl:)er impregnation 
is the preliminary ‘forced seasoning' of the wood. This is effected 
by exposing the damp, freshly cut logs, in a specially constructed 
apparatus, to the action of a vapour current from a Ixjiling. drying, 
organic fluid. The technique of this preliminary operation is fully 
described. Wood so treated can be msed without further rretitment 
in cabinet making and the like at a saving of Mk. 5 p)er cl miu 

The process of impregnation, where required, is thus carried out 
on thoroughly dried and sterilized wood. For constructional tiiiiber 
impregnation with a solution of bard fat is recommended, e.g., 
hard paraffin (55° C.), which is specially suitable for ornamental 
purposes, crude ozocerite (75°), stearin or palmitinor their acids, or 
mixtures of the latter. A further advantage of these substances is 
that they may readily be combined with paint, which can then be 
applied simultaneously with the preservative. This method is 
stated to be very suitable also for parquet flooring. For telegraph 
poles, pit props, and the like, some standard preservative may be 
mixed with the fat solution. 

A case is cited in which freshly felled beech logs were ‘ seasoned 
impregnated with carbolineum, and ready for use as sleepers on the 
Austrian railways in three days. 

WoEMALD (H.) & Harris (R. V.). Hote on the bacterial soft rot 
of Turnips.— Arm. RioZ.j Xi^ 3, pp. 326-339, 1925. 

From the brief review given in this paper of the literature on 
the bacterial soft rot of turnips in Great Britain, it would appear 
that on three occasions the organism isolated from the diseased 
turnips stained as a Psmdomonas and was called P. destructaas, 
while on three other occasions it stained as a Bacillus -with 
peritriehous flagella, the number of which was not ascertained. 

In the case of an outbreak of a soft white rot which, in 1923, 
destroyed nearljr all the turnips on a small plot in a private garden 
at East Mailing, the authors isolated an organism with from 6 to 
11 peritriehous flagella, which on inoculation was shown to be 
pathogenic , to young turnip leaves, the rot extending into the 
crown and later destroying the whole root. This organism, in 
regard. to its fermentation reactions with the sugars tested, and in 
the other tests carried out, is indistinguishable from Bacillus 
carotovorus HoiieB and has the same group number as the latter. 
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Neuwieth (F.). ■ Bie Mikromysseteii der BtHseawnrzel im Jalire 
1924. [The Micromycetes of Beetroots in the year 1924 .] — ^ 
Zeitschv. fur Zuclceriml, [Prague], xlix, 48, pp. 403-410, and 
49, pp. 479-486, 18 figs., 1925. [French summary.] 

A description is given of the morphology and cultural characters 
of the following fungi observed on beetroots in Czecho-Slovakia 
during 1924, and of the symptoms produced by those that are 
parasitic. Amongst parasitic fungi were observed Sclerotinia 
libertiana [S. sderotiorimi] of which Botrytis cinerea and B. hriin- 
iieola are stated to be conidial forms [but see below, p. 58] ; 
Typhida variabilis [see this Revieiv, iv, p. 521] ; Phoma betae ; 
Verticillmm lateritium, which causes the complete decay of the 
parenchymatous tissues and was found on Rumanian beets 
attacked by bacteriosis [see next abstract] as well as on Czecho- 
slovakian material: this fungus refused to grow on agar and is 
considered to possess a high degree of parasitism ; Fusarium betas ; 
MaGTos 2 )ormm commune ; and Trichothecium roseim. 

The saprophytic fungi observed were Penicillium erustaeeum; 
PAuteum', Aspergillus varians ] A. niger ; A. ochraceus; Torula 
convoluta; T, beticola n. sp. [German and Latin diagnoses of 
which are given] ; Oospora ; Tolypomyria alba ; and 

Rhizoptis ‘nigricans. 

Brief directions are given for the prevention of fungous diseases 
by cultural and sanitary measures, and a key to the classification 
of the above-mentioned organisms is appended. 

SlVALESCU (T.) & Sanbu (C.). Bacteriosa Sfeclei de Zahar in 
Bomania. [Bacteriosis of Sugar Beets in Rumania.] — Buie- 
tinul Agrioiilturii \_Bucharest\ Anul 6, Ser. 2, i, 1-3, pp. 1-9, 
4 figs., 1925. 

A preliminary account is given of a bacteriosis of sugar beets 
occurring in the Danube Plain. The disease appears to be distinct 
from the bacterial gummosis known in Europe and the United 
States (Sorauer, Handb. der Pflanzenkrankh., ii [p. 61], 1921). 
The bacteria isolated from diseased material form circular, liyaline 
colonies measuring 8 to 18 mm. on an agar-bouillon-peptone 
medium. They differ from Bacillus betae, B. lacerans, and B, 
hussei, associated with the known form of bacterial gummosis, but 
have not yet been identified. 

The symptoms may be observed from June to August. The 
foliage turns yellow and withers, and the roots of affected plants 
present an appearance of more or less advanced putrefaction. In 
the early stages the tips become soft and flexible and assume an 
ashen tinge ; these symptoms gradually spread to the swollen part 
of the root, which finally turns black, diminishes in volume, and is 
frequently destroyed by insecfs. The vascular bundles show a 
brown, later black spotting, arranged in characteristic concentric 
zones. In the.advanced stages of the disease, cavities filled with 
a whitish gum smelling strongly of acetic acid are formed in the 
parenchymatous tissues. Histolysis begins in the tip and spreads 
to the body of the root, - leaving only :the wood fibres intact. 
Eventually the roots become completely dry and mummified. 

Histological' examination indicates-- that the above-mentioned 
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symptoms are preceded by a purely physiological degeneration of 
the cells thought to be due to drought. Turgeseenee was restored 
by placing the diseased roots in water. 

Control measures should include the use of pliosphatic fertilizers ; 
soil treatment with a 0*25 to 0*50 per cent, solution of formalin 
or by steam sterilization ; and triennial crop rotation in diseased 
soil. Directions are also given for general cultural practices. 

VekmoeeL (V.). Ise permanganate de potass© contre rCMditiiii. 
[Permanganate of potash for the control of Otdiam>,]~Fruy, 
Agric, et Vitic., Ixxxiv, 30, pp. 80-83, 1 fig., 1925. 

Permanganate of potash sprays of the concentration generally in 
use in French vineyards (120 gm. of the chemical to 100 litres 
water) are stated by the author to be the sole curative treatment 
so far known for Oidiwm [Uiicmula necator'] of the vine, sulplmr 
dusts and lime-sulphur sprays being purely preventive. Their 
action is explained by the fact that in contact with an organic 
substance the permanganate of potash libex'ates oxygen, and thus 
destroys all fungal spores and mycelia with which it comes into 
contact. The chief disadvantage of such sprays is that their 
^ wetting ' capacity is low in regard to the grapes, which therefore 
do not receive a sufficient coating of the liquid to be efficient. The 
addition of silicic sol [a formula for the preparation of which is 
given] as a spreading agent was shown to be injurious to the 
grapes, rather deep scorching of. the epidermis with subsequent 
cork formation resulting from the application of sucli sprays. 
Much better results were obtained by adding the above-indicated 
dose of permanganate to Bordeaux mixture or to a lime wash, the 
first being the more satisfactory. The spray should be applied 
slowly with a nozzle giving a fine mist, and the nozzle should be 
kept at a distance from the grapes to avoid the liquid reaching the 
latter before it is sufficiently finely divided. 

Moreaij (L.) & Vinet (E.), Xia destruction des foyers d’Oidium. 
[The destruction of the foci of Oidium.] — Ann, Sac. HorL, 
Vign,, et Forest de VAvhe, xiv, p. 78, 1924. [Abs, in Bnll, Soc. 
Bot France, Ixxii, Ser. 5.i, l-2> p, 285, 1925.] 

The ordinary spraying schedule is stated to be insufficient for the 
control of vine Oidium [Uncinula necator]. It should be supple- 
mented by treatment during the dormant period in order to destroy 
the perithecia. The following cultural practices are recommended : 
stripping the foliage from the vine; application of potassium per- 
manganate ; drainage and use of lime on clay and humid soils. 

VoGLiNO (P.). I fuugM parassiti pih dauuosi alle piaute coltivate 
Bella circoscrizione delle Proviucie d£ Torino, Cuneo e Ho vara 
nell' anno 1922-1923. [The fungi causing most damage to 
cultivated plants within the bounds of the provinces of Turin, 
Cuneo, and Novara in the year 1922-1923.] — Ann. R. Accad. 
d’Agric, jfbx’wm, Ixvii (1924), pp. 93-99, 1926. 

Among the records of parasitic fungi contained in this report the 
following are of interest. 

Bclerotinia hulhonim produced a wilting of plants, the 
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roots of which were decayed and covered with a cottony, whitish 
mycelium with black, spherical sclerotia. S, padi 8^.nd 8. fructigena 
severely injured the shoots and young fruit of cherries and pears, 
respectively, in 1922. 

Podosphaera oxyacanthae formed white, farinaceous spots on the 
leaves of kaki IJDiosjpy'y'os /caH] in certain nurseries. TJncinula 
salicis caused much damage in some plantations of Burgundy 
willow, in which it was responsible for the shrivelling and desicca- 
tion of the twigs. 

Oibberella moricola caused the partial desiccation of mulberry 
branches, accompanied by splitting of the cortex and the pro- 
duction of the brick-red pustules of Fusarium^ succeeded by 
numerous granular, blackish-purple fructifications. 

Ophiobolus graminis [0. cariceti'\ caused premature wilting of 
wheat plants in certain regions during the early pai-t of June, 
y' Phoma lycoperdci was responsible for the death of numerous 
tomato plants at Moncalieri in June, 1923. 

Aacochyta hortorum caused damage to the stems and fruit of 
pepper plants \Ca'pmum annuum\, and also a black discoloration 
and wilting of artichoke [Cynara scolymm^ bracts. 

Fusicoccum abietinum was reported to cause a yellow discolora- 
tion and premature leaf fall of white spruce [^Abies pectinata]. 
The branches showed large, circular, blackened and necrotic areas, 
with pustules protruding through the cortex. 

SpRaeropsis malorum \Physalospora cydoniae\ caused the pro- 
duction of brown to black spots and of cankers, as well as by the 
premature death of the lateral twigs. Some of the leaves showed 
circular or irregular reddish-brown spots. Apples in storage may 
also be affected by this fungus, which causes a black discoloration 
of the epicarp, and is further characterized by the springy texture 
and ochre-brown colour which it produces in the flesh. 

Septoria tibia caused the formation of greyish, ellipsoid spots on 
the leaves of greenhouse lemons. 

Pleterosporium variabile caused a serious disease of spinach in the 
Turin and Chivasso districts in March 1922. The leaves exhibited 
circular, greyish spots, and a day or two later the entire affected 
shoot withered. The parasitism of the fungus was readily demon- 
strated by field inoculation tests. 

Pumpkins [Cucurbita pepdj were affected by a wilting and decay 
of the shoots due to Fmarium vasinfectum [? F, niveum], while 
FAycopersici caused severe damage to tomatoes. 

Cavadas (D. S.). La situation. i5liytopathologiq.ue an P^lion 
(Crr^ce). [The phytopathological situation at Pelion (Greece).] 
— Rev. Path. Veg. et Ent. Agric.pxii^ 2, pp. 164-179, 2 figs., 
1925. 

Amongst parasitic fungi found on Mount Pelion the most 
dangerous are stated to be Plasmopam viticola, Phytophthora 
infestam, Vent'wria inaegmiliSy Co'i^'neumlMelanconis] modonium, 
Ooryneum beijerinchii. Oidium tucke7% [Uminula necator], Gy do- 
conivm oleaginum, S2^kaeTotlieca pannosa^ and Podoapkaera leuco- 
tricha, whilst Bacillus [Pseudomowxs] and the bacterial 

diseases of tobacco have been the cause of severe damage. 
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Attention is directed especially to the severe attacks of G. 
oleagimim in' the olive groves, causing, in many cases complete 
defoliation, liie symptoms are, however, somewhat irregular. 
The characteristic leaf spots of Cycloconiimi do not stand out 
individually, but unite into a blackish blotch resembling sooty mould. 
Frequently the midrib of the leaf is severely attacked and also 
the peduncle of the fruit. A detailed description of the morpho- 
logical characters of this fungus is given. Contrary to the state- 
ments of previous workers, the author found that the mycelium 
invades all the tissues 'as far as the pith of the stem, passing both 
between and into the cells. 

Small (W.) Aimual Beport of the Government Wycoiogist. — 
A.nn* RepL Uganda Dept, of Agric, for the gear ended Slst 
December, l92o* 

On the whole, coffee diseases were little in evidence in Uganda 
during 1924. Material was examined which showed, besides the 
usual die-back or desiccation due to physiological causes, Furtlior 
cases of combined infestation by Poly'porus e^ffeae Wakef. and 
the root mealy bug {Pseudococcus citri) [see this Review, ii, p. 409]. 

The causal organism of the serious root disease of Coffea aruhka 
and other plants [see this Revieiv, iii, p. 748] has been found to be 
indistinguishable from Sclerotium hataticola [see this Revleiv, iv, 
p. 508] and the use of the name Rhizoctonia lamellifera has there- 
fore been discontinued. The disease has not been found to spread 
by contact, and the conditions governing its attacks on coffee are 
thought to be the presence of the fungus in the soil, the operation 
of adverse environmental factors, and the presence or absence of 
certain biochemical relations between host and parasite. New 
hosts of iS. hataticola inclnde garden asteiSy Erythrina inclm^ 
umhrosa, and E. velutina, Albizzia mohiccana and A, stipulata, 
cacao, a species of Sesbania grown from seed imported from Kenya, 
a garden croton {Codiaeum sp.), a species of EucalyptvM (pxnbaWy 
E, globulus), GupreBsus maeTocarpa, and G, hentlmmi. 

The sooty mould (Meliola glabra, Galoneotria sp., and A}*thro- 
spur iuni parasiticum), previously found on the green stems and 
berries and on leaves oi Goff ea arahica, has now been observed also 
on the foliage of 0. and there is some evidence that it is 

followed by attacks of Gercospora, 

Hevea rubber remains remarkably free from fungous diseases in 
Uganda, the only serious troubles at present being Oidium leaf 
mildew [} Oidium heveae: see this Reuieiv, iv, p. 702], first 
reported in 1921, which appears to be on the increase and is 
probably responsible for a considerable reduction in the latex 
yields, especially when its attack coincides with the unfolding of 
the young leaves. In one case leaf mildew* apparently led to a 
mild die-&Lck of the twigs. .The Keuchenius treatment for brown 
bast [see this Review, iv, p,.310] has been adopted on the Govern- 
ment Plantation, Kampala, and elsewhere. 

. Anthracnose of cotton, bolls {Golletotrichuvi sp.) and areolate 
mildew {Rmiularia- me^a) were the only important diseases 
previously reported on, this host .in Uganda. The latter is stated 
to be constaptly in^eyidencegcau^ing severe:. damage, however, only 
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during prolonged wet periods. It would appear that insects are 
the primary cause of most of the damage to cotton bolls and leaves 
in Uganda. Seedlings infected by anthracnose mostly recovered 
in the field, but failed to make normal growth and bore few bolls. 

Among the fungi reported during 1924 were Fomes Imnaoensis 
causing brown root disease of an imported Sesbania; Glomerella 
cingulata associated with an anthracnose of wild raspberries ; 
G. linclem^thianiim on French beans; Bcldzophyllimn commtvrie, 
Folystidiis fulvo-cinerews, and P. ca 2 :ieratus on buried timber ; 
PiWGinia 'pTWiii-spinosae on peach leaves ; Gapnodmm hrasiliense 
on quinine \Ginc]ionct\ leaves ; Fusariivm udiim causing a wilt of 
Gy 2 ~)sophila; Erysiphe cichomcearum on tobacco leaves; and 
Aecidmwb crotalariae on Grotalaria agatiflom. 

Cacao has not been a success in Uganda and its cultivation has 
largely been abandoned. It suffers severely from a die-back 
associated with a species of Golletotrichum and Botryodiplodm 
theobromae. Apart from isolated cases of rot due to ArmiUcfMa 
melleaB^nd Ilelicobasidium longis 2 :>oriim Wakef., the root system of 
the trees has generally been healthy and the extensive incidence 
of die-back must therefore be ascribed to some other cause. 
Possibly the occurrence of the above-mentioned 8. bataticola may 
contribute to the prevalence and severity of this condition. 

McDonald (J.), Annual Iteport of the Mycologist for the year 
1924 . — Ann. Rep)t. Kenya J)ep)t of Agric. for the year ended 
31st December, 1924, pp. 106-111, 1925. 

Considerable progress has been made in the investigation of the 
coffee berry disease [see this Revieiu, iv, p. 539], the suspected 
causal agent, Golletotrichum coffeanum, having been definitely 
implicated in its etiology as the result of an extensive series of 
inoculation experiments. A particular strain of the fungus, 
distinct from that associated with brown blight and other minor 
troubles, is believed to be involved. A spraying programme has 
been drawn up which should materially reduce the incidence of 
the disease, and a series of fertilization tests has also been planned. 

A disease of coco-nut fruits, causing a splitting of the husk 
accompanied by exudation of gum, was investigated in the coastal 
districts and attributed to unfavourable soil conditions during a 
dry spell. A similar disease is reported to occur in Tanganyika. 

A pink mouldiness of maize cobs appears to be fairly widespread 
throughout the country, varieties with large cobs and a tendency 
to premature opening of the sheaths being specially affected. The 
species of isolated from diseased seeds and proved by 

inoculation experiments to be pathogenic was identified as being 
probably the conidial stage oi Gibherella smibinetii. The fungus 
was found to be viable in the seed after 13 months’ storage under 
dry conditions. 

The roots of dead apple trees in the Thika districts were found 
to be infested with white ants and, in some cases, to bear the 
fructifications of Botryodiplodia theohromae, which would appear 
from inoculation experiments to be only a secondary factor in the 
causation of the disease. 

A damping-off of coffee seedlings and a root disease of straw- 

' "" 
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berries are, bo til believed to be due to Rhimctonm sdmd. One of 
the root diseases of Kenya coffee has been found to be caused by 
R* lamellifera l^Sclerotmm hataticola : see last abstract]. Broom 
corn {Ai%clropogo% sm^glmm) at the Scott Agricultural Laboi'atorics 
was found to be heavily infected with smut {S-phacelotheea sorghi). 

The following diseases, in addition to those already mentioiiefi 
W’ere observed or definitely identified for the first time in Kenya 
in 1924: leaf blight of maize {Helminthosporiiim tii)r}emn),\v\\\Qh 
may cause appreciable damage in late plantings of certain varieties, 
the Natal White Horse Tooth being apparently resistant; F€sta~ 
lozzia paZmamm on coco-nut; leaf spot of tobacco {(kreospari^ 
nicotimiae)\ bitter rot of quinces {Gloeos^jorium rnforaitvalam): 
TthbeTeidaria sp. and Poria sp. on the twigs and broken branches, 
respectively, of Sesbania sp. ; and leaf spot of tomatoes 
lycopersici). 


Brooks. (A. J.). Work eonnected with insect and fungous pests 
and tkeir control. — Ann. Rept Dept of Agt^le., Colony tf the 
Gambia, for the year pp. 13-19, 1925. 

Groundnuts [Amelds hypogaea^ were heavily attacked in 19:23- 
24 by leaf spot {Oercospora i^orsonata) [see this Revieio, iii, p. 702], 
which resulted in partial defoliation. Spraying with Bordeaux 
and similar mixtures is said to have proved ineffective in Africa^ 
India, and the West Indies. During the early stages of the out- 
break, dusting with sulphur in the late evening is likety to afford 
some degree of control in isolated areas, but the most practical 
measures for general use appear to be the choice of varieties pro- 
ducing a maximum amount of foliage, avoidance of heavy or 
swampy land, and, in very humid situations, sowing in ridges. 

A form of wilt associated with, and believed to be caused b}", 
a species of FmaHtim, was observed in isolated patches on land 
where the groundnut crop had been partially destroyed by disease 
for many years past. 

One case of a root disease of groundnut, probably due to Selerotiwm 
was observed in the Upper River Province. This disease, 
which is stated to be rare in the Gambia, may be controlled by 
thorough drainage, destruction of infected material^ and rotation 
of crops. 


Dupont (P, R,). Anmial B.eport of the Seychelles Department of 
Agriculture for the year 1924 ;. 8 pp., 1925, 

The following references to the fungous diseases of coco-nut 
palms, which, on the whole, are said to be not very serious in 
the Seychelles, are contained in this report (p. 3). 

Little leaf [see this iv, p. 464], which is frequently con- 

fused with bud rot [PliytopMhora) \palmivoTa : see this Revietv, iv, 
pp. 414, 415], is the principal leaf disease ; its etiology is still very 
obscure. Stem bleeding disease [see this Revietv, iv, p. 84] is also 
responsible for the death of a limited number of palms. The 
occurrence of Biplodia \&picoco8\ Phytophthora [palmiwra^, an:l 
Pestalozzia [pa2mantm] has*been recorded from a few areas. 
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Briton- Jones (H. R.), Mycological work in Egypt during tlie 
period 1920 - 1922 . — Min. of Agric. Egy^t, Tech, and Sci. 
Service, Bidl. 49 (Bot. Sect.), 129 pp., 11 pi. (7 coL), 1925. 

In this bulletin a very detailed account is given of the authors 
investigations and observations on plant diseases in Egypt from 
1920 to 1922, only a few of the more important items of which can 
be referred to here. 

From cotton seedlings affected by sore shin [see this Revieiu, iv, 
p. 648], the symptoms of which at various stages are described, 
four fungi were isolated, namely, Alternaria sp., Rhizo 2 ms 
nigriccvns, Ensarium sp., and Rhizoctonia sp., of which the three 
last-named occurred most consistently in culture. The results of 
inoculation experiments [details of which are given] with these 
three fungi indicated that the causal organism of sore shin is the 
Rhizoctonia, which was further shown to be capable of attacking 
the following hosts : castor {Ricinus communis), sesame (Sesamum) 
[indicimi], pumpkin {Gucurbita sp.), lubia (Vigna sinensis)^ 
cabbage, lucerne {Meclicago sativa), bamia {Hibiscus esculentus), 
groundnut (Arachis hy^^ogaea), watermelon {Gitrullus vulgaris), 
radish, lettuce, carrot, and peas. It was also found in nature on 
cress and mustard seedlings, haricot beans . [Phaseolus vidgaris\ 
Golocasia plants, and mature bersim [THfolimn cdexandrinuonj, 
causing severe damage in each case. Besides attacking the above 
hosts when transferred from cotton, the fungus also proved 
capable of infecting cotton when passed back from peas, H 
escidentus, groundnut, watermelon, F. sinensis, and mustard. 

The morphological characters of the fungus are described, and 
an account is given of cultural experiments conducted to ascertain 
the factors limiting its growth. It was shown that the variations 
in size of the sclerotia in a single strain are governed by the 
available amount of food, moisture, and oxygen. Potato tubers 
were found to be a much more satisfactory medium for sclerotial 
formation than the stems of the same plant. 

In sealed tubes the fungus ceased to grow after 24 hours, but 
it resumed normal development when the tubes were unsealed a 
fortnight later. The best growth was made in very moist con- 
ditions. As shown by Balls {Year Book, Khed. Agric. Soc., Cairo, 
1905 and Bot., xxii, 1908) the exposure of the fungus to 

a temperature of 50° C. proved uniformly fatal. 

There is stated to be no doubt that the causal organism of sore 
shin is identical with the fungus described by Balls [loc. cit.], and 
it is referred by the author to Goidicium vagum [G. solaoii'] with 
the reservation that this fungus contains many forms which may 
require separation in the future. 

Some general recommendations are given for the control of the 
disease by the adoption of suitable cultural measures, especially in 
connexion with crop rotation. 

A root rot of cotton, F. smewfe, and beans (P/zaseoZus vulgaris) 
was found to be caused by the fungus previously known as 
Sclerotium bataticolaTscub. This fungus was shown to be the same 
as that referred to Rhizoctonia solani Kiihn by Shaw {Mem. 
DepL Agric. India, Bot. Ser., iv, 6, 1912) and as P. sp by Butler 
(Fungi and Disease in Plants, 1918), and its name is changed in 
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this bulletin to Rhizoctonia hataticola (Taub.) Biitl, its inoi'plio- 
logical characters being described, together with its effects on tlie 
cotton plant and other hosts. Though the author's inoculations on 
cotton failed, he is satisfied that the ftmgiis can cause rcjot' rot 
under certain conditions. Successful inoculations were carried out 
on beans, Vigna sinensis, and Hibiscus esculent as. 

An account is given of the Fusarlurn wilt of cotton occurring in 
Beheira and Sharqiyaand of the physiological wilt of plants gr<,.wn 
on saline soil [see this Review, iii, p. 648]. The fungus isolattol 
from diseased material of the former type agreed iip cultural aiid 
morphological characters with the conidial stage of Xcoamnospuru 
vasinfecta but it is considered to be identical with Fasa riant 
vasinfectiim. Pure cultures of the fungus producet.l the typical 
vsymptoms of the disease on healthy cotton seedlings up to three/ 
months old. 

Among the other diseases observed by the writer may be 
mentioned Oidio 27 sis tauricct on globe artichoke {(Jgni.ttnt s<‘olg}nus} 
and eggplant (Solanuon onelongena); root rot of globe articliokes 
caused by Selerotimn rolfsH, which formed clamp-eomiexions 
(figured on pL IX) on agar cultures ; exanthema, giimmosis, and 
melanose (Phoviopsis eitri) of citrus [see this Revlea% iii, p. 380] ; 
and mango blight {Bacillus mangifevae), which produces an 
irregular spotting of the leaves, a discoloration and disorganization 
of the stem tissues, and a decay of the fruit accompanied hy the 
exudation of gum at the stem end. 

Keport of the California Agricultural Experiment Station from 
July 1, 1923, to June 30, 1924. — 84 pp., 1924. [Received 
October, 1925.] 

The following references of phytopathological interest, other than 
those already noticed in this Reviezv, are contained in this report. 
Further investigation of the shell bark of lemons [vSee this Review, 
iv, p. 34] has demonstrated the connexion between this disease and 
the attacks of Pkomo 2 ysis californica. 

Experimental work with stocks resistant to crown gall [Bacte^nmn 
tumefaciejis^ indicated that some highly resistant species, e. g., 
Prunus munie, may prove to be very satisfactory stocks for the 
apricot and possibly other stone fruits. 

Crown rot, believed to be due to a fungus, has been found to 
affect the northern black walnut [Juglam hirndei^^, formerly 
thought to be immune [see this ii, p, 393]. 

The use of copper carbonate dust for the control of bunt of wheat 
[Tilletia tritici'] is stated to have become general, the results 
obtained being uniformly superior to those given by the former 
standard methods of control. 

Gloyee (W. 0.). Beport of plant disease. — Proc. New Yoch Slate 
Hart, Sac., Ixx, pp. 23-29, 1925, 

The following were the outstanding diseases of horticultural 
crops during 1924 in New York State. 

Deep scald of apples, which is reported by the Department of 
Farms and Market Inspectors to have caused 21 per cent, damage 
in certain cases, produces large, buff-coloured areas, frequentTy 
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penetrating to a depth of half an inch, on the less highly coloured 
portions near the middle of the fruit. The varieties chiefly aflected 
are the Wealthy, Winter Banana, E. I. Greening, Opalescent, and 
summer apples. In baskets with cushion covers there was 20 per 
cent, infection and in those with corrugated paper caps only 1 per 
cent. ; air-tight commercial barrels showed 30 per cent, of diseased 
fruit, while that in the open bari'els was sometimes completely 
sound. Towards the close of the season blue-black, radiating spots 
may be found in the affected tissue from which Oospora lactis has 
been consistently isolated [see this Review, “iii, p. 238]. This 
organism is associated, in a secondary capacity, with a dark spotting 
of the lenticels. The flisease was controlled in box storage by 
wrapping the fruit in oiled paper containing 15 per cent, mineral oil. 

Fireblight [Bacillus aonylovorus], which in New York occurs 
almost exclusively on the twigs in spring, caused heavy damage 
to the Bartlett, Wealthy, and Wagner pear varieties. Good control 
has been obtained by the application of a mixture consisting of 
1 part of mercuric chloride, 1 part of mercuric cyanide, 167 parts 
of glycerine, and 333 parts of water. The glycerine was found 
very valuable on account of its tendency to delay desiccation. 

In most orchards the delayed dormant spray was an important 
factor in the conti'ol of apple scab [Venturia inaequalis']. In some 
cases the omission of the pre-pink spray resulted in a high degree 
of infection, while in others the pink or calyx application appeared 
to be the decisive factor. 

Schmidt Bigarreau cherries showed extreme susceptibility to 
brown rot [Sclerofdma cinerea]y which also occurred to a noticeable 
extent on sour cherries along the Hudson, despite the usual applica- 
tions of sulphur dust. 

Cherry leaf spot [Goceomyces hiemalis] was very prevalent in 
commercial orchards, especially on English varieties along the 
Hudson. The application of a spray or dust after the fruit was 
picked greatly assisted in preventing defoliation. 

Koguing and the use of healthy stock have proved successful in 
New York for the control of mosaic on the Cuthbert, Columbian, 
June, Ontario, and Owasco varieties of raspberry, but not on 
Cayuga, Latham, Marlboro, and Seneca. In the Hudson Valley the 
spread of the disease is remarkably rapid except on the Newman 
varietjr, while Herbert, Ranere (St. Regis), and Erskine Park are 
also comparatively resistant. 

A crown and root rot of strawberries was associated with 
MhizoGtonia and Botrytis; leaf spot [Mycosphaerella fmgariae] was 
abnormally severe on the Bliss variety. 

SheA-E (E. V.) Receat plant disease work in the Hudson Valley.— 
Proc, Neiu York State Hort >So€f,, Ixx, pp. 81-87, 1925. 

The best control of apple seshb [Venturia inaequalis'] in New 
York was given in 1924 by Jersey dry mix spray [see this Revievj, 
ii, p. 506] and lime-sulphur 1 in 40 or 1 in 50. Trees protected on 
19th April (when the spores of the fungus began to appear in large 
numbers) with applications of copper sprays, ground sulphur, or lime- 
sulphur showed considerably less scab than those spray ed_ on the 
23rd or 27th [see preceding abstract]. A further application on 
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7th May .was more effectual in reducing scab than any other treat- 
ment given during the entire season. 

Gooseberry mildew \_8phaeTothec(i mors-itme] was very severe in 
1924, but was readily controlled by the application of copperdiine 
or sulphur-lime dusts (85-15) or Bordeaux mixture (3”5-50). 

Leaf spot of currants \Mycosphaerella grossulaTiac] has been 
effectively controlled for the past three years by copper and sulphur 
dusts or copper and lime-sulphur sprays, applied iminediateh^ after 
blossoming and again just after picking. 

In the Ohatauqua grape district the use of sulpluir dusts has 
caused heavy damage to the foliage of the yiiies. 

Annual Beport of the Iowa Agricultural Experiment Station for 
fiscal year ending June 30, 1924, 64 pp., 1924. [Received 
October, 1925.] 

The following references of phytopathological interest, other than 
those already noticed in this Review, are contained in the sections 
on Botany and Plant Pathology (pp. 33“-37) and Ibimolog^’' ip]). 47- 
51) of this report. 

The work on cabbage yellows /-a in 1923- 

24 was chiefly concerned with the production of new resistant 
strains, of which Iowa No. 5 appears to be very promising. 

Maize smut (Vstilago zeae) is stated to be gradually becoming a 
serious factor in production. Near Ames the percentage of infec- 
tion in 1923 was 9-4, the greater part of which did not appear till 
August, when rain and high temperature favoured its (levelopment. 
The best germination of the fungus was secured when the spores ' 
rested on a moist substratum, while slight germination also occurred 
on a dry substratum in 100 per cent, atmospheric humidity. 

During 1923 the diy rot of maize caused by Basispormm gallarum 
[see this Revieiv, iv, p. 537] was widespread, infection ranging from 
9 to 67 per cent, in different parts of the State. The symptoms of 
the disease are similar to those caused by Diplodia zeae. The 
temperature limits for the growth of the organism lie between 10® 
and 40® C., with an optimum at 25®. Germination, however, follows 
a different temperature curve and is apparently influenced by other 
factors [see also this Revieio, iv, p. 304]. Basis^mdtim dry rot can 
readily be eliminated by selection in the gei'minator. 

Both wild and cultivated sumac {Rhus glabra) are subject to a 
twig blight due to a species of Gmmonia, which overwinters on old 
stalks and produces purplish-brown cankers on the young tissues 
in the spring. By midsummer the young shoots are girdled and 
killed. Small round spots are formed on the leaves. Two forms 
of summer spores are produced which assist in tlie spread of 
infection. Pruning out the cankers before the beginning <.)f spring 
growth appears to be an effective control measure. 

Further studies on crown rust of oats IFuccinia Mill indicated 
that Rhamnus dahuHca m.d possibly Berchemm scandens can act 
as alternate hosts of the fungus, K cathartica and if., kmceolaia 
were again responsible for initial infections [see this Review, iil 

Work on crown gall \Bacterium tumefaeien$'\ is in progress on 
some 40,000 apple grafts. Attempts are being made to develop a 
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disinfectant treatment for the graft union, with very favourable 
results in the case of Bordeaux mixture. 

The best treatment for the control of apple blister canker 
[NummulciTicc discreta^ is stated to be the excision of the diseased 
portion, supplemented T3y painting with a mixture of white lead, 
raw linseed oil, and corrosive sublimate, or with ordinary roofing 
paint. 

In the forestry section (p. 51) the value of creosote as a pre- 
servative for fence posts is emphasized. Some treated posts of 
cottonwood [PopuVm deltoide8\ willow, and possibly elm have given 
evidence of lasting 25 or more years, compared with only three or 
four where this precaution is omitted. 

Levine (M.). The so-called strands and secondary tumors in the 
crown gall disease. — Phytopath^ xv, 8, pp. 435-451, 4 pL, 
1925. 

In continuation of his previous investigations [see this Revieiv, 
iv, pp. 264, 596], the writer carried out a further series of experi- 
ments to elucidate certain points in connexion with the formation 
of strands and secondary tumours in cases of crown gall {Bacterium 
tumefaciens). 

In order to ascertain how far apart inoculations must be made 
to affect the intervening tissue, young shoots of rambler rose, 
rubber plant (Ficus elastica), and tomato, and petioles of Ricinus 
were inoculated at several points from 0*5 to 3 cm. apart. In the 
rose, rubber, and tomato shoots, the galls fused when the inocula- 
tions were made only 0-5 cm. apart, while at greater distances 
independent growths developed. No instance of the formation of 
secondary galls between the points of inoculation was noticed. On 
petioles of Rimms over 18 cm. long, inoculated at a distance of 1 
to 3 cm. apart, separate crown galls appeared a few weeks after 
inoculation. 

The effects of inoculating water-soaked tissues on the production 
of strands and secondary tumours were studied on young Cuthbert 
raspberry shoots, all of which developed crown galls only at the 
point of inoculation. It would appear, therefore, that the forma- 
tion of secondary tumours is not promoted by water soaking [see 
also this Bevieio^ iii, pp. 125, 386]. 

When rapidly growing geranium shoots were inoculated through 
slits 10 to 12 cm. in length, the cut surfaces began to separate 
shortly after inoculation, while simultaneously a proliferation of 
cells occurred in the superficial cambium region. These growths 
increased in size and finally fused into a mass of crown gall tissue. 
In slowly growing slit geranium stems small intumescences 
appeared at the nodes or axils of the leaves, but the growths 
remained isolated. 

When Bact tumefaciens was inoculated into tobacco, geranium, 
and rose shoots through perforations in the direction of their long 
axes, 10 to 20 cm. in length, tumours appeared where the stem 
surface was perforated and strands of new tissue containing vascular 
elements were formed in the pith along the channel. 

Very young and elongating tissue inoculated with BacL 

t^6me/uc^6)^s formed hyperplastic growths not restricted to the point 
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of inoculation but elongating parallel with the direction of the 
developing organ. Such growths must not be regarded as invasive 
but are merely the result of the elongation of the inoculated organ 
[see also this Revieio^ hi, p. 16]. Both in stems and petioles the 
crown gall tissue grows and expands simultaneously with the 
inoculated organ and forms a series of protuberances or a single 
elongated swelling visible on the surface. The struetiircs <Iescril sed 
as strands, and secondary tumours would appear, therefore, to 
elongated growths of the crown gall tissue. In no case was a gall 
formed attributable to inoculation at a distant point which, could 
not be explained in this manner. In this respect these so-called 
secondary tumours, which in crown gall are found only in wny 
young stems and petioles, differ from the permeation metatases in 
human cancer, which occur as a result of migration through lymph 
channels of mature structure. 

Ducomet (V.). Quelfues observations et es:p§rieiices sm* les 
rouiUes des c4r4ales. [Some observations and experiments on 
the rusts of cereals.] — Rev, Path. Veg, et Bat. xlgric., xii, 2, 
pp. 124-128, 1925. 

The author has continued his observations on the evolution of 
different cereal rusts at Grignon [see this Review, iv, p. 658]. A 
preliminary test suggests the possibility of the transport of rusts 
on the grain. Uredospores of both the glmnamm-t rlticlna ty-pe 
and of the graminis type were found on the seed coat of wheat, 
and a spore suspension of these was used for sprinkling young 
plants. The results were negative for Pucemia grammis while 
only a few pustules of P. trvtmmb developed, but a severe infection 
of P. glumaTum occurred within ten days. 

Inoculations with the teleutospores oi PAriticina on Thalicinim 
glaiwxim gave rise to aecidia after 18 days, and the aecidiospores 
were liberated in 28 days from the time of inoculation. These gave 
rise to uredospores on wheat after 9 days and teleutospores were 
produced 15 days later. 

The results of laboratory tests showed that the uredospores of 
P. glwmariim and P. trUimma wei'e able to germinate cluring 
a period of at least 235 days after formation. Teleutospores of 
P. triticina appear to remain viable for a somewhat shorter period 
when kept diy. 

Jacksox (Y. W.), Feaser (W. P.), & Bailey (D. L.). The present 
status of the Barberry eradication campaign in Western 
Canada. — Sclent. Agric., v, 12, pp, 375-378, 1925. 

This is a summary of the results of the Canadian barberry 
eradication campaign, which has been in progress for the past eight 
years by the Dominion Department of* Agriculture and the Depart- 
ments of Agriculture of Manitoba, Saskatchewan, and All )erta, in 
co-operation. 

Following the vnst [Puccinm gramm^^ epidemic of 1916, which 
was estimated to have destroyed half the Manitoba wheat crop, 
barberry was added to the Noxious Weeds Act, and in 1917 over 
3,000 bushes were removed from the Winnipeg city parks. Little 
difficulty was experienced in inducing nurserymen in other localities 
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to part with the few remaining bushes, the demand for the shrub 
having always been very restricted in Manitoba ; while appeals to 
the public for assistance in the work of barberry eradication met 
■with a ready response. On the whole, the barberry does not 
appear to thrive in western Canada. 

No distinct connexion can be traced between the occurrence of 
rust on barberries and the outbreak of local or general epidemics in 
Manitoba, Saskatchewan, and Alberta. However, the widespread 
occurrence of rust on barberries throughout Manitoba and in central 
and southern Saskatchewan is regarded as quite sufficient to justify 
the destruction of the shrub. 

Eremeyeva (A. M.), 06 CTa:a;HH Fuccinia triticina 

Eriks. [On the aecidial stage of Fticcinia triticina Eriks.] — 
Morhi FlantarVjm, Leningrad, xiii, 3—4, pp. 123-^.24, 1924. 
[Received October, 1925.] 

After a brief reference to the discovery of the aecidial stage of 
Piiccinia triticina in the United States by Jackson and Mains [see 
this Review^ i, p. 166], the author briefly describes her preliminary 
experiments in the spring of 1924 in the Pbytopathological Section 
of the Chief Botanic Garden in Leningrad, in which she inoculated 
three Russian species of Thalictmni (T. minus, T. simplex, and 
T, aquilegifolium) with teleutospores of the rust. Thirteen to 
fourteen days after inoculation slight swellings appeared on the 
upper side of some of the infected leaves, while extremely minute 
spermogonia were formed on the under side of the leaves of 
T, minus alone. No aecidia were formed on any of these hosts. 

These results are considered to indicate that in Russia also the 
genus Thalictrum may include hosts for the aecidial stage of 
Ruccinia tr iticina. 

Eischer (E.) & Mayor (E.). Zur Kenntnis der au£ Gramineen 
mid Tlialictr'am lebenden heteroecisclieii. Fuccinien. [Con- 
tribution to the knowledge of the heteroecious Puceiniaceae 
inhabiting the Gramineae and Thalictriim.'\ — Mitt. Ufatur- 
forsch. Oesellsch. Bern, 1924, pp. 29-39, 1925. 

A species of Puccinia of the type of P. per sistens occurring on 
Trisetum distichopliyllum was observed, in the autumn of 1923, to 
form its aecidial stage on Thalictrum foetidum. It gwas not 
transferable by inoculation to T. flaviom, T. minus, or T. aqicilegir 
folium, and hence is not identical with P. persistens, P^ elymi, 
P. triticina, the Piiccinia on Poa nemoralis, or the form on 
Agropyriim cristatum with which Tranzschel experimented 
(Mykol. Zentralbl., iv, p. 70, 1914). 

The Puccinia on TrisetiamdistichophyUumhoYeno^Sbm^hyses in 
the uredo stage, and on the assumption that the presence or absence of 
"these organs constitutes a specific character, it is differentiated by 
the B;athoTS horn P. distichophyll^ bears paraphyses, under 

the mime P. ihaiictri-distic^ n. sp. ad int. On the same 

R,ssumption it would be necessary to separate the form on Poa 
nemoralis ixom P. and to make other alterations in the 

^present classification of the group. 

Several species of this group are characterized by a striking 
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correlation between host selection and the geographical distribution 
of the hosts. Jackson and Mains have shown [see this RevJrvj^ i, 
p. 166] that P. triticina develops best on those species of 
TJialktriim which occur in the original home of "wheat. On this 
basisj PJhcdiCtri<listk^^ an example, of Alpine endemism. 

Esmaboh (F.). Trockenbeizversuche zuv Bekanipfang des Weizeii™ 
steinbrasides.. [Dusting experiments for the control of Wheat 
bunt.] — Die Kmnice PJlanze, ii, 9-10, pp. 190-196. 1925. 

The results of preliminary experiments in tlie control of bunt oi 
wheat [Tilletia tritici and f. levis] by various dusts (not yet on the 
market) [see also this llevieiv, iv, p. 558] iii(lieate<l that most of 
these preparations (which are as yet designated only by numbers | 
are fully eciual to 0-25-per cent, gemiisan in the elimination ai hi- 
feetion. it has not yet been definitely ascertained wludht'r they 
exercise a similar vStimulating effect on germination and, ^deld, but 
in any case their simplicity of application [the teehni(|ue of which 
is briefly described] and other advantages over the liquid treatment 
seem likely to ensure their extended use in the futiii'e. 

Gram (E.). T0rafsvampiiing mod Stinklbrand. [Dinsting against 
stinking smut.] — Ugeskt\foT Landmaend, Ixx, 37, p. 587, 1925. 

The results of expeidments by Akerman and Lindberg (descril^ed 
in Sveriges Almdnna Jordbriikstidssh'ift, 35, 1925) in the control 
of bunt of wheat ['f illetia triUci and T, /eufs] by dusting were very 
satisfactory in the ease of dry uspulun and copper earbonate, 
which reduced the incidence of infection from 7*6 and 8*2 to 0*3 
and 0-0 per cent., respectively. The disease was also perfectly con- 
trolled by sprinkling with, or immersion in, germisan or uspulun 
and by spifinkling with copper sulphate, and reduced to a trace by 
immersion in copper sulphate and treatment wuth fusarioL Uspulun, 
germisan, and copper earbonate dust increased the percentage of 
germination of spring w"heat. 

McKinney (H. H.) & Davis (R. J.). Prelimmai*y environmeiital 
studies on the take-all disease of Wkeat caused hj OpMobolus. 
graminis Saco, — Phytopath,^ xv, 8, pp. 494-495, 1925. 

Preliminary experiments on the development of the causal 
organism of take-all of "wheat {OpMobohis graminis) [0. Cffr/cc// : 
see this Revievj, iv, p, 531] were conducted under controlletl green- 
house conditions in Wisconsin soil temperature tanks maintained 
at temperatures ranging from 8*^ to 32® 0. at intervals of approxi- 
mately 4®. The soil moistures were maintained near 33, 54, and 
71 per cent, of the water-holding capacity of the soil. 

The results of four such experiments indicate that 0. rurketi is 
an unusually vigorous root and tiller parasite under favourable 
soil conditions. Infection occurred at all the temperatiix*es em- 
ployed, being most severe at 12® (in the soil of medium water 
content) and lb® (at the other two moistures). Diseased plants 
were rarely found in soil held near 32®. Infection occurred at all 
soil moistures, the incidence being highest in soils containing the 
largest amount of water. 
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Diehl (0.). Experimentelle Untersuclmiigeii liber die Eebens- 
weise ' iisid Bekampfung des Haferdugbr-aiides. [Experi- 
mental investigation of the life-history and control of loose 
smut of Oats.] — Bot ArcK, xi, 1-2, pp. 146-199, 13 figs., 
2 diags., 10 tables, 1925. 

The mode of natural and artificial infection by loose smut of oats 
(Ustilago avenae) [see this Review, iv, p. 158] is described in con- 
siderable detail, and the results of field and laboratory experiments* 
in the control of the disease are presented in tabular form and 
discussed in the text [see also this Revieiv, iv, p. 341]. It was 
established that infection takes place during the flowering of the 
oats by spores which germinate on the anthers and stigmas as well 
as between the glumes and the ovary, and form a mycelium which 
penetrates the superficial parts of the floral organs. This mycelium 
soon passes into a resting condition. Only exceptionally (as in 
very dry years) do the spores that enter the space between the 
glumes remain without germinating until sowing time. Seed 
artificially infected through the glumes was used in the author’s 
steeping experiments. 

Of the preparations tested in the field, namely, uspulun, germisan, 
and formaldehyde, sprinkling with the last-named at a concentra- 
tion of 0*15 per cent, gave the most promising results, and there 
are indications that a lower strength (0*1 per cent.) would suffice to 
eliminate infection. Two hours’ immersion in 0-5 per cent, uspulun 
reduced the infection to a minimum, but this process cannot be 
recommended on account of its lengthy duration. 

Neither sprinkling with germisan at 0*5 or 0*75 per cent, nor 
30 minutes’ immersion in the same preparation at 0*25 or 0*375 
per cent, gave adequate control of the disease. 

It was shown that the testing of fungicides for the control of oat 
smut can be satisfactorily conducted under laboratory conditions, 
thereby obviating the various difficulties, such as climatic fluctua- 
tions, attaching to field trials. By an examination of the seedlings 
from treated seed at the point of mycelial invasion, it is possible to 
ascertain the effect of any preparation in a fortnight. The investi- 
gation of the viability of treated mycelium placed in damp 
chambers is stated to be a more complicated but equally reliable 
process. Of the preparations tested in the laboratory only 
sublimoform (0*375 per cent.) and formaldehyde (0*1 per cent.) 
gave satisfactory results where the sprinkling method was used. 
Hohenheimer Beize proved effective only in immersion tests. 
Kalimat and tillantin C reduced the germination of the seed and 
uspulum dust was a complete failure, its fungicidal components 
apparently being adsorbed by the glumes. 

Reed (G. M.). The inheritance of resistance of Oat hybrids to 
loose smnt.-ifycoZogfio-, xvii, 4, pp. 163-181, 1925. 

In the present paper details are given of the author’s study, up 
to the generation, of the inheritance of resistance to the loose 
smut of oats, Ustilago avenae, m a hybrid between the very sus- 
ceptible iiwaa oauda var. inermis (S. N. 30) and the very resistant 
A, sativa YSiV, Black Mesdag (S. N. 70) [see this Review, iv, p. 663]. 
A morphological description is given of the hybrid, which 
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resembled a somewhat more robust type, o.f the hull-less parent and 
which was very fertile,, approxiiiiately 500 grains being prothiced 
by the hybrid plant. A noteworthy .feature of the latter was tlie 
complete absence of any indication of an intermediate condition in 
the character of the spikelets, such as has been described by other 
investigators. As, apparently, only one hybrid was obtained, 
its resistance to the smut could not be studied in that generation ; 
the, seed obtained from it was divided into two lots, one of which 
was inoculated with spores, and the other was sown uninfected. 

Eighty-two plants matured from inoculated Fj seed, of which 
25 plants were grown to maturity in the greenliouse ami 57 in the 
•field, both under conditions very favourable for the infection of 
susceptible plants. Twenty-one plants out of the total, i.e. 25*6 
per cent., were smutted, and the results indicate rather clearly^ that 
resistance is a dominant character and susceptibility recessive, au<i 
that these characters depend upon a single factor ditierenco. 

No further study of the susceptible tb plants could be nuide as 
they were prevented by the disease from forming seed, hut the 
behaviour of 42 of the surviving 61 resistant F.^ plants was carefully 
observed. The results indicated that 30 of the F^ families gave 
progeny in the Fg which was segregating, with an average of sus- 
ceptibility quite* close to a 1 to 3 ratio. The remaining 12 
families gave entirely resistant progeny. These results are con- 
sidered to corroborate those obtained in the F^ generation. 

In addition, studies were made with the progenies of 58 
plants which had not been inoculated. The results indieatcid that 
28 of these 58 F^ families showed segregation, the percentage of 
infection ranging from 3*8 to 58-5; 18 of the families were pure 
resistants, and the pi'ogeny of the remaining twelve plants may be 
classified as susceptible, the percentage of infection of this group 
varying from 81*8 to 100 per cent. In this case the latter group 
had naturally not been eliminated in the F^ generation. 

The data for the F^ generation are limited, as only a few of the 
F^ plants were grown, but the behaviour of the various groups of 
F^ progenies so far studied approximated somewhat ckisely to the 
requirements of a theoretical interpretation of a three to one ratio. 

In terminating, the author discusses the bearing of morphological 
characteristics on smut resistance, and concludes that there is no 
definite linkage between the factors for the spikelet and grain 
characters and resistance to C5 awaae. 

Skaskin (F. D.). JtefiCTBHe ropauet bo^h na cnopBi m>ijiBHou rojiOBHii 
OBCa (ITstilago avenae (Pers.) Jensen). [Action of hot water 
on the spores of the loose smut of Oats {Ustilago uvenae (Pers.) 
Jensen).] — Reprinted from ^ Bull, Don InsL of Agric. and 
Amelioration for 1922-1924, 162-178, 1 pL, 1925, 

The investigation reported in the present paper was undertaken 
in view of the still prevalent shortage in Russia of chemical fungi- 
cides which, in the authors opinion, may compel the local agri- 
culturists to revert to the method of treating cereal seeds with hot 
water. 

The purpose of the experiments was to determine the action of 
high temperatures on the germination and development of the 
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spores o£ Ustilago avenae^ suspensions of which were placed in 
plugged test-tubes, centrifuged, and immersed for 5, 15, and 20 
minutes in water baths maintained at temperatures of 45®, 50®, 55®, 
and 60® C. The germinability of the spores thus treated was 
tested in hanging drops of sterilized water at 25® C., which, accord- 
ing to the authoi'^s unpublished work in collaboration with 
I. V, Novopokrovsky, is the optimum for the germination of 
U, av&nae. 

The results indicated that the spores were all killed after an 
exposure of 5 minutes at 60® C., but at 55® during 5 and 15 minutes 
and at 50® during 20 minutes some still germinated. These, how- 
ever, germinated slowly, the promycelia were abnormal in shape 
and rapidly broke up into gemmae resembling the involution forms 
of bacteria, and further development was scanty or absent. Treat- 
ment at temperatures of 50® during 5 and 15 minutes, and of 45® 
during 20 minutes, was not so effective, although the percentage of 
germination was considerably reduced ; the gemmae into which the 
promycelia* broke up, and any sporidia that were formed, germinated 
vigorously, but abnormally. 

Rives (L.). Sur une maladie occasionnelle de TAvoine. [An 

occavsional disease of Oats.] — Journ. d’Agric. Prat, Ixxxix, 34, 
p. 148, 1925. 

Many varieties of oats grown at the Toulouse University Experi- 
mental Farm, including Gloire d’Ostende, Grise de Houdan, Grise 
d’Hiver, Early Black Hybrid, and various selections of Red Algerian, 
were attacked in the spring of 1925 by a root scorch disease associated 
with Asterocystis radicis [see this Revievj, iv, p. 353]. The affected 
roots presented a vitreous appearance and the foliage showed pro- 
gressive symptoms of spotting, yellow discoloration, drooping, and 
eventual desiccation. It is thought that the severity of the disease 
was aggravated by the unusually dry season and by the ‘earthing 
up ' operations carried out in February. 

Winston (J. R.), Bowman (J. J.), & Bach (W. J.). Relative sus- 
ceptibility of some Eiutaceous plants to attack by the Citrus- 
scab fungus. — Joiorn. Agric, Res,, xxx, 11, pp. 1087-1093, 

.,1925. ■ 

The data presented in this paper on the relative susceptibility of 
plants in the family Rutaceae to attack by the citrus scab fungus, 
recently described by Ahna^E. Jenkins as Sphaceloma fawcettii 
n. sp. [and by E. J. Butler as SporoUnehum citri : see this Revieiv, 
iv, pp. 164, 476] are based on observations made in commercial 
citrus nursery and grove plantations in the period 1916 to 1924, 
on studies of rare forms of the hosts interplanted with sour orange 
seedlings severely affected with scab, and on moculations made on 
a number of Rutaceous plants growing in the grounds of the field 
station of the United States Bui'eau of Plant Industry at Orlando, 
Florida, the whole researches involving 2 subfamilies, 2 tribes, 
4 subtribes, 22 genera, 35 species, 71 varieties, and 47 hybrid 
combinations. 

‘The results (given in tabular form) indicate that the fungus 
attacks a comparatively narrow range of plants of this family, all 
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of which, with the exception of Claimena lamiura, belong to only 
four genera, namely, CitropsiB^ Poncints, Fortiuielbu and of 

the subtribe Citrinae. At no time has scab been observed on four 
species of Gitrus^ namely, 0, ichangensis, G, medial (citron), 0. Janos^ 
and (7. %mhherL As regards hybrids, the data on u'hieh tire given 
in a separate table, the results indicate that when bnth parents are 
attacked by scab the progeny in general is more likely tt_> be 
affected by the disease than when only one parent is susee|tible, 
and that liability to scab attack is transmitted from susce'ptible 
parents to the progeny* 

Eosen (H. R.). Pusarium vasinfectum and the damping off of 
Cotton seedlings. — Phytopath,^ xv, 8, pp. 486-488, 19:25. 

In May 1923 a very poor stand of cotton seedlings was observed 
in certain plots of a one-acre field at Fayetteville, Arkansas, which 
had been heavily infested with cultures of the wilt fungus ( /* Vno rl c m 
vasinfeqtum). The field was divided into six sections, diiferent 
fei'tilizers being applied to one half of each. On three nf these 
sections the unfertilized plots sho\ved a much p»oorer stand than the 
fertilized- A number of the affected seedlings in these plots showed 
the typical symptoms of damping-off‘ and sore shin [see above, 
p. 19], while others were x'otted before emergence from tlie soil. 
From several such seedlings pure cultures of F. vasl n/ecf tna were 
obtained. 

The three plots receiving kainit (40 lb.), muriate of potasli (1:2 lb.), 
and Utah potash (12 lb.), respectively, showed a higher stand, com- 
pared with the unfertilized plots, than the combination of acid phos- 
phate (34 lb.), nitrate of soda (12 lb.), and muriate of potash i4 or 
8 lb.) ; or the same, but substituting 8 lb. Utah potash for iipuriate. 

The effects of three series of greenhouse inoculation tests on 
apparently healthy seed were similar to those observed in the field, 
and pure cultures of F. vasinfectum were obtained in nearly every 
case. It has generally been assumed that damping-off of cotton is 
chiefly due to Rhisoctonia, but there appears to be a strotig 
possifelity that F, mdnfechmi plays an important part in its 
causation. There is little difference in the symptoms produced by 
these two organisms, but the discoloration due to F, mslnfevFAni is 
almost black and occasionally extends upwards through tlie xyhun 
beyond the rotted collar, while that caused by Rhlzodinwi is 
reddish, wnne-eoloured, or purplish and usually localized at the 
collar. At about 28® C. Rfiimctoma makes iniich more vigorous 
growth than F, vasinfectum, 

F. attacks through the roots and may be expected to 

cause most severe damage at rather high soil and air temperatures, 
whereas the Ehizoctonia symptoms are likely to be more pronemneed 
in cool, damp weather. 

Ballaed (E.). Some of the- causes of low-graie Cotton. — Queens- 
land Agrk, Journ^ xxiii, 6, pp. 542-544, 2 figs., 1925. 

Cotton is sometimes placed in a low grade as the result of brown, 
yellow, or black stains produced by internal boll-rotting fungi (in 
Queensland chiefly mo?? which gain admission 

to the bolls through punctures made by certain insects, of which the 
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two specially referred to in this paper are the harlequin or Ghinese 
bug {Tectocoris lineola) and the large cotton stainer 
sidae). In a certain field on the coastal area of Queensland (where 
the warm, humid climate is very conducive to the development of 
the fungus) the estimated number of Chinese bugs on 30 acres 
of cotton was 180,000. The results of a count of the green bolls 
showed that 50 per cent, were infected with internal boll rot, 27 
per cent, with peach moth (Dichocrocis punGtiferalis) and boll rot 
combined, and 6 per cent, with pink boll worm {Platyedra gossypi- 
ella), sometimes in conjunction with internal boll rot. 

Hand-picking is stated to be an effective measure of control for 
the Chinese bug. 

Kasai (M.). Fusarium aspidioti Sawada, its culture and mor- 
phology. — Ber. Ohara Inst, Landiu, Forsch.^ ii, 5, pp. 547-558, 

1 pL, 1925. 

In 1921 and 1924 the writer obtained pure cultures of Fusarmm 
aspidioti, a parasite on the San Josd scale (Asp)idiotus jper niciosns) 
on pear branches, which is believed to occur only in the Shizuoka 
Prefecture of Japan. This species, which was first described by 
Sawada {Bot, Mag,, Tokyo, xxviii, p. (312), 1914), was considered by 
Fetch (Trans, Brit. Myc. Soc,, vii, p. 155, 1921) to be identical with 
McAlpine’s F. ejncocciiirl (Fungus diseases of citrus trees in 
Australia, p. 113, 1899). 

Details are given of the cultural and morphological characters 
of the fungus, which is x'egarded as being distinct from F. epicoccum 
as described by both the above-mentioned authors. The present 
writer’s observations on the shape of the sporodochia (circular or 
elongated, pulvinate) and conidia (cylindrical, much curved, rounded 
at the ends), and dimensions of the latter (18 to 37 by 3-5 to 6 y, 
average 29*6 by 4 jjl) agree much more closely with those of Sawada 
than with Fetch’s or McAlpine’s diagnosis, and he accordingly 
considers that the species should' not be regarded as synonymous 
with F. epicoccum but should retain the name F, aspndioti given to 
it by Sawada. 

Rondelli (Maria). Osservazioni sulla simbiosi ereditaria uegli 
Afidi gallicoli (Eriosoma). [Observations on hereditary 
symbiosis in the gall aphids (Eriosoma).] — Atti R, Af^cad, Sci. 
Torino, 19M-1925, lx, 19%^ 

The work of previous investigators on hereditary symbiosis in 
aphids is briefly reviewed. The examination of two species of 
Eriosoma by Giemsa smears revealed the presence of two forms 
of symbionts in each. In E. lanngimsum these were readily 
distinguishable from one another, one set of micro-organisms being 
flask-shaped or allantoid and faintly coloured, while the others 
were globular and with a small nucleus. In E. inopinolnm, on the 
other hand, the two kinds of fungi were somewhat similar, some 
being flask-shaped like those of EMmiginosiim, while others were 
slender, of variable dimensions, and hook- or S-shaped. 

Transverse sections through a very young larva showed that the 
mycetoma occupied the entire central portion of the insect’s 


33 


abdomen ; in shape it resembled a horse-shoe, the ‘concave part of 
which enclosed the intestine. 

The flask-shaped organisms were observed to remain in the 
mycetoma while the other forms migrated in large numbers towards 
the embryo, which they penetrated through the l3lastoderm. It is 
therefore probable that two stages “ of the same hmgm are 
represented in these insects, the flask-shaped bodies constituting 
the vegetative and the migrant forms the reprofliietive stages. 
Further investigations on this point have been planned. 

Castellani (‘A.). Observations on some diseases of Oentml 
America.—Jbttra. Troi^. MecL 4* Hygiem, xxviii, 1, pp. 1-14, 
2 col. pi, 39 figs., 1925. 

In this paper [an amplification of one read before the Royal 
Society of Medicine (Tropical Section) on 13th November, 1924], 
full clinical and physiological particulars are given of a number of 
diseases observed by the author during a recent visit to Central 
America, of which some were of fungal origin. 

Internal mycoses appear to be quite common in Central Atiierica. 
Cases of bronchomycosis have been recorded by Pieado and others, 
while cutaneous blastomycosis and sporotrichosis are not infrequent. 
Ringworm infections ax’e common, and several cases of trichomy- 
cosis axillaris flava and rubra were observed. 

A description is given of four cases of ‘ pinta ", which is generally 
defined as a dermatosis characterized by the presence of patehes of 
various colours. The term ‘ yellow pinta ’ was found to cover at 
least two conditions : in the first, a form of tinea flava (see Castellani 
and Chalmers, Manual of Tropical Medicine, p. 2073, 1919), a 
fungus agreeing in all respects with Mulassezki tixyplca, occurs in 
profusion ; in the other (yellow pinta sensu striefo), a few large 
yeast-like bodies (probably spores of saprophytic fungi) are 
occasionally found on the yellow, black, and white patches on the 
chest and arms, but the condition is not thought to be a mycosiwS. 

Under the heading ‘ black (including bronzine and blue) pinta ", 
several conditions should be differentiated. In (a), characterized 
by patches of black or bronzine hyperpigmentation, occasionally 
with a bluish tinge, the only fungi found are moulds {Fenieilliirni, 
Aspergillus, &c.), identical with those occurring on tlie skin of 
natives under normal conditions. The etiological role of sueli 
organism>s is regarded as very doubtful : in all probability the}" are 
of purely^ saprophytic origin. In (6), patches of hyperpigmentation 
are associated with infection by fungi of the Tnchophytoii group. 
Chronic infections of this type have been observed in Ceylon to 
exercise a disturbing action on the pigmentation processes of the 
skin. In negroes they are common in the inguino-crural region, as 
well as on the back and chest. In (c), the black patches are caused 
by the presence of Clados‘poTmm mansoni (tinea nigra). 

^ White pinta " includes twm conditions : (a) leucodermic patehes, 
being the last stage in the depigmentation associated with the above- 
mentioned amycotio yellow patches ; (6) depigmentation patches 
associated with chronic mycotic infections, such as those of the 
Trichophyton Bind Malassezia gmu^B.^^ ^ ^ ^ ^ 
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Van Slogteren (E.), lets over de siekten- der Tulpeai. [Some 
notes on Tulip diseases.] — Floralia, xlvi, 35, pp. 547-549, 
4 figs., 1925. 

Darwin tulips in Dutch nursery gardens are stated to be very 
liable to attack by Botrytis parasiticay which is particularly 
prevalent where the same soil has been used for a number of 
years in succession. In the later stages of the disease the minute, 
black sclerotia of the fungus are visible on the stalks and the 
upper part of the bulbs. 

Sderotmm tiilvparimn may be recognized by the absence or 
diseased condition of the first shoot. The blossom-end of the 
bulb is covered with the mycelium developing from the white to 
grey, later brown to black, sclerotia of the fungus. Good control 
of this disease has been given by steam sterilization of the soil. 

The 'wilt’ of Murillo and other varieties of tulips, which is 
apparently due to a combination of adverse physiological factors, is 
characterized by the exudation of moisture through the stems, 
leading to a loss of turgor. 

Hoare (A. H.). Iris diseases. — Joimi. MiUn Agric,^ xxxii, 5, 
pp. 454-458, 2 figs., 1925. 

Attention is directed to the susceptibility of the bearded or flag 
irises, especially the Pongoniris group, to leaf spot or' blotch 
caused by the fungus Didymellina iridis [D. macTOS 2 :>ora ; see this 
Review, iv, p. 707], and to the bacterial rhizome rot, but both these 
diseases are stated to be capable of a certain measure of control by 
the adoption of suitable cultural practices, particularly exposure to 
sunlight and the avoidance of water-logged soil. 

The leaf blotch disease is characterized by faint yellowish-brown 
spots which rapidly darken, coalesce, and cover the entire leaf 
surface, causing the leaf to collapse. The conidia of the imperfect 
stage, Heterosporium gracile, are produced in abundance, especially, 
in the summer and autumn. The perithecial stage has been founa 
in the United States to develop in the following spring on the old 
dead leaves. 

Lack of lime and phosphates favours attack, and attention to 
this factor, combined with the careful removal and burning of old 
infected leaves in the autumn, is regarded as the best method of 
control, since spraying has not given satisfactory results. 

The symptoms of the rhizome rot correspond more or less with 
the description given in Canada [see this Revieio, iii, p. 13] of the 
disease due to Bacilhis carotovorus, and an organism belonging to 
this group has been isolated from infected material in England, 
though it is thought possible that similar symptoms may be caused 
by other bacteria that have been reported to attack the rhizome. 
The disease is favoured by excessive wetness and shade. In severe 
infections the plants should be removed and burnt, but milder cases 
may be treated by cutting away the diseased portions and disin- 
fecting the trimmed rhizomes in permanganate of potash before 
replanting. Applications of lime and superphosphate have been 
found to reduce the damage caused by this disease, as in the case 
of leaf blotch. 

A leaf rust caused hj Puceima iridis has been found oceasionally 
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on wild species and attacks varions garden hjbridSj but is usually 
of minor importance, 

Pape (H.). Beitrag znr Brage der Uebertrag’barlceit des Veil- 
clxenbrasides (Vrocystis violae [Sow.] P. v. Waldk.) dnrck den 
Samen. [Contribution to the question of the transniissibiliiy 
of Violet smut iUrocystis violae [Sow.] F. v. Wa'ldh.l by the 
seed.] — GentmlbL fwr Bakt,, Ab. 2^ Ixv, 14-21. pp. 3fJl-307. 

5 figs., 1925. 

In September 1924 the writer observed a violet ( i^lur^rat) 
plant of the Konigin Charlotte variety with a capsule bearing sori 
of Urocystis violae. The only one of the three valves attacked was 
dark green, abnormally small, distorted, and with callosities and 
blisters on the surface, beneath whicli the dark spore masses ccnild 
be detected : these w'ere also apparent on the noticeably deformed 
calyx and on the swollen peduncle. 

The.infeeted valve contained two diseased and one healthy seed. 
The sniut sori were situated partly in the seed coat an*l jiarrly in 
the parenchymatous tissue of the appendage. Nutnerous or 

racemose haustoria issued from the intercellular niveelinm end 
penetrated the cellfe. 

Three infected seeds were sown each in a fiower-pot containing 
sterilized compost, in October, while two apparently healtliy seeds 
from the same ca^psule and eight from a healthy plant were sown 
under similar conditions for comparative purposes. All tlie seeds 
except one diseased and one healthy came up in tlie following 
spring, and at the beginning of May minute pustules of T. riolne 
appeared on the petioles of the plants from the infected seeds, the 
others remaining healthy. 

The transmissibility of violet smut by the seed is thus thought to 
be established. 

Agostini (Angela). Una nuova malattia delF Acacia baileyana 
F. Muell. (FiiyEosticta pollaccii n. sp.). [A neiiv disease of 
Acacia haileyana F. Muell. {Phyllostkia poUaceii n. sp.|.]- — 
Mv. PatoL Veg,y xv, 7-8, pp. 113-122, 1 fig., 1925. 

The author discusses the importance of the acacia from an 
ornamental and industrial vstandpoint and gives a list of tiie fungi 
parasitic on the genus. This is followed by the description of a 
disease of Acacm baileycma observed in the Sienna Botanic Gardens. 
The infected leaves become yellowed at the tips, and ultimately 
show three zones of discoloration, yellow, brown, and grey, from 
the base towards the tip. On the grey portion the black pyenidia 
of a Phyllosticta occur, this being regarded as a new species to 
which the name P. pollaccii, with a Latin diagnosis, is given. 
The pyenidia are globose, black, ostiolate, and 100 to lii)g in 
diameter. They contain ovate-elliptical, hyaline pycnospores, 4*5 
to 6 by 2-5 to 3 in diameter. 

The disease is not considered serious though it hastens leaf fall. 
Attacks are confined almost entirely to the older leaves. 

Bkaun (H.). Comparative studies of FytMum debaryaamm and 
two related species from Ceraaium. — Joiirn. AgTic. Pee., xxx,. 
11, pp. 1043-1062, 8 pL, 3 graphs, 1925. 

The present paper is a report of a Gomparative study of three 
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forms of Pythiam [other than P. complectens, described in a 
former paper and noted in this Revieiu, iv, p. 285] involved in the 
causation of stem rot of Pelargoniurw cuttings, the first of which was 
identified aS Pythiimi de Bctrycmvjm, and the other two are described 
as a new variety P. de Baryanum var. pelargonii, and a new 
species P. splendens. All three organisms, the pathogenicity of 
which was proved in inoculation experiments with pure cultures, 
give rise to similar disease symptoms, consisting in a progressive 
blackening, shrivelling, and necrosis, .starting at the base of the 
cuttings and rapidly involving the entire stems and petioles. The 
leaves wilt when the petioles are reached, and the death of the en- 
tire plant soon ensues. The pith is hollowed out by a soft, wet rot, 
but the epidermal layer (except in very young and succulent cuttings) 
and the fibro- vascular bundles are not attacked until in the late 
stages, when secondary organisms appear. The rate of progress of 
the disease is always less rapid in comparatively mature plants, 
and may be localized when the epidermis is thickly cutinized and 
the basal tissues are old and woody. P. de Baryamim var. 
pelaTgonii differs from the other two, so far as infection is con- 
cerned, only by a slower progress of the discoloration. Cross- 
inoculation experiments demonstrated that all three forms are also 
pathogenic to Coleus, begonia, and to cucumber and radish seed- 
lings. 

A full description is given of the comparative morphology and 
cultural characters of the organism, and the pathological histology 
of the rot, together with English diagnoses of P. de Baryanum var. 
2 :>elargonii and P. splendens. The former is characterized morpho- 
logically by a greater variation of the size of the conidia and by 
the preponderance of the latter over oospores, which are produced 
only rarely and are often aborted ; its oospores are thin- walled, 
with one to four antheridia. Irregularly swollen intercalary bodies 
are formed through retraction of the protoplasm, which forms 
successive septa ; these resting bodies are not related to the ageing of 
the culture media, as they are produced within seven days of plate 
inoculation. P. splendens is characterized by larger conidia, 
oospores^ and oogonia (average 36-2, 26*6, and 31-7' /z, respectively) ; 
by the constant presence of three to eight antheridia ; by the 
terminal formation of conidia, no intercalary ones being found ; by 
the preponderance of conidia, oospores being formed only spora- 
dically; and by the germination of the conidia with two to six 
germ tubes. 

In regard to temperature relations, P* de Baryannm is charac- 
terized by the lowest minimum, a slow growth being evident after 
96 hours when cultures were placed directly on ice ; this character 
is sufficiently constant and specific to identify it experimentally 
within 24 hours. The optimum temperatures of the three forms 
do not differ greatly, the best growth taking place between 27° and 
30° C., hut P. splendens showed the most luxuriant growth of the 
three at all temperatures between 20° and 35*5°. 

P, de Paryawm showed the highest viability on culture media, 
and was readily subcultured after 11 f months at room tempera- 
ture, while the other two were dead after 5-| months, except in one 
case where P. was viable after 8 months. It appears 
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probal>le tlmt the relative %^iability of these forms is correlated 
with the production -of oospores, which are abundant in P, de 
Baryammn and relatively scarce in the other two. 

Nelson (R.). Chrysantliemixm yellows. A new disease in the 
greenhouse. — Qtmrt. BulL 3Hchigmi Agric,, Exper, vii, 4, 
pp. 157-160, 1925. 

A disease of chrysanthemums, very similar to the destnietiw^ 
aster yellows, has recently appeared in the glass houses in 
Michigan. 

The disease can be . recognised with certainty only at ilowi*ring 
time, when afiected flowers show, %Yholly or in part, a sickly green 
colour, irrespective of the normal colour of the variety, Idaiits 
infected early in the season usually produce only diseased flowers. 
There is frequently a slight yellowing of the leaves, which may 
show a burning and bi'owning at the edges, a symptom not 
restricted, however, to this disease. Infected plants do not pro- 
duce seed. 

On asters the yellowing of the foliage serves to clistinguisli 
infected plants before blooming, wdiilst the shoots on badly 
diseased plants are spindly, shortened, and more numerous tlian 
normal. The almost complete identity of the symptoms on these 
closely related hosts makes it probable that the disease is the same 
in each case, although this has not yet been proved. 

The yellows disease of asters (so called from the resemblanee to 
peach yellows, from which, how^ever, it is probably quite distinct) 
and of chrysanthemums is considered to be a mosaic. In the 
Eastern States the leaf-hopper Owadtda sex-notata has been found 
chiefly responsible for the spread of aste r yellows. 

The destruction of all infected plants as soon as detected and the 
fumigation of the greenhouses are recommended. 

McCulloch (Lucia). Aplauohacter insidiosum II. sp., the cause 
of an Alfalfa disease. — Fhytopaih., xv, 8, pp. 496-497, 1925. 

This is a preliminary description of the cultural and morpho- 
logical chai*acters of the ,bacterium responsible for the recently 
discovered vascular disease of lucerne [Aledieago sativa: see this 
Revietv, iv, p. 608]. 

A^ilanobaGter insidiosum n, sp. is a vshort, non-inotile X'od 
measuring 0*7 to 1-0 by 0-4 to 0-5 y, for single, and 1*8 to 2-0 by 0*4 
to 0*5 for paired rods. The oi'ganism is aerobic, Gram-positive, 
non-acid-fast, and slow growing. On beef agar the colonies are 
circular, with entire margins, smooth, shining surfaces, and are flat 
to slightly convex. Beef gelatine is slowly liquefied. Small 
amounts of acid are formed from dextrose, lactose, saccharose, and 
glycerine. Milk is coagulated in 16 to 20 days. The organism is 
capable of surviving protracted exposure to sunlight, freezing, and 
desiccation. 

The maximum temperatui’e for growth is 31° C., the minimum 
below 1°, and the optimum about 23°. The thermal death point is 
about 51° to 52°. According to the 1920 chart of the Society of 
American Bacteriologists, the group number of the organism is 
5331-31135-1222. 
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Van Overeem (C.)- Beitrage zur PilzfLora iron Ifiederlandisck 
Indien. II (Mo. 10-13). 11. Ue’ber eiiie verlieereade Hel- 

mintliosporiose des 'bengalisclien Grases (Paixicum maximum 
Jaccf..), [Contributions to the fungus flora of the Dutch East 
Indies. II (No. 10-13). 11. On a destructive helmintho- 

sporiose of Guinea Grass (Panictim maximum Jacq.).] — BulL 
Jarcl. Bot. Buitenzorg, Ser. Ill, vii, 4, pp. 431-434, 1 fig., 1925. 

Plots of Guinea grass (Panicum maxiumm) at the Euitenzorg 
Veterinary Institute were examined in 1921 on account of a 
destructive disease which threatened to wipe out this important 
fodder crop [the cultivation of which is briefly described]. The 
young leaves and stems were densely covered with small, elongated, 
purplish-red spots a few mm. in length and 0-5 to 1 mm. in width, 
and the leaf apices were mostly quite yellow. Growth was stated 
to have practically ceased some weeks earlier. 

The primary cause of the disease was evidently inadequate 
manuring, which weakened the plants and rendered them liable to 
attack by a species of Helminthos^jorium, Liberal applications of 
manure or the removal of the affected plants to rich soil resulted in 
complete recovery. 

The variable, 4- to 6-celled, pale greyish-brown or grey conidio- 
phores, measuring 250 by 5 to 7 fi, generally emerge singly from’ 
the stomata. The conidia, which are borne singly at the apex, are 
elongated, slightly curved, pale brownish-grey outlined with brown, 
measuring 70 to 140 (generally 90 to 110) by 13 to 16 fx, with 2 to 
13 (usually 8 or 9) septa. They germinate readily in water, each 
of the two terminal cells putting out a hyaline germ-tube which 
usually divides into two branches. 

No other reference to the occurrence of Melminthos^oorium on 
P. maximum could be found, and the species under discussion is 
thought to be quite distinct from the two others occurring on P. 
spp., namely, H. jiagelloideum and H. ustilaginoideum. The com- 
paratively slender conidia further differentiate it from most other 
graminicolous forms [see this Revww, iii, p. 65] and it is accordingly 
regarded as a new species, to which rhe name H. panici is given. 

Hendrickson (A. H.). Oakfungns in orchard trees. — California 
Agric. Exper. Stat Circ. 289, 13 pp., 7 figs., 1925. 

Nearly all deciduous fruit trees and ornamental shrubs in 
California are attacked by Armillaria mellea, which is locally 
known as the oak fungus. A description is given of a typical 
infected orchard. Of the root stocks used for stone fruits at the 
present time in California, the myrobalan appears to be the most 
resistant. The French pear {Pyrus communis), the Northern Black 
walnut (PugfZa'RS and the fig {Ficus carica) are the only 
deciduous orchard trees whose resistance has been definitely 
established. Apples (especially if grown on Delicious stocks) are 
also usually considered to be resistant. 

The native oaks (Qu^rcm spp.) are thought to be the chief source 
of orchard infection, and there is said to be some evidence that the 
fungus can exist on oak roots without penetrating the cambium 
and killing the tree. Age and vigour of orchard trees have no 
bearing on susceptibility. 
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The following recommendations for control are given. If the 
disease is confined to a limited area, isolation by means of tronclung 
is often effective; the construction of a concrete wall extending 
from slightly below ploughing depth to the bottom of the treneli, 
makes a^still more effective barrier to the sprearl of the rhizoinoi'jdis. 
If the diseased area is extensive, replanting with one or more of the 
resistant species is necessaiy. Cases have been observed, when 
grafting has been done too near the soil level, wluav tlu‘ sus(*eptible 
scion was attacked by disease, while tlie root was not affected^ 
Attempts to conteol the disease by ciittingM.}\it diseased parts and 
disinfecting the wounds, or by the use of soil disinfeeta,nts, have 
not proved successful. 

Fitch (H. W,). Some promising new features in dusting,— Prm. 

Neiv York State EorL Soc., Ixx, pp. 174-182, 1925. 

An account is given of a series of dusting exj)erimenis carried 
out during 1923 and 1924 in the Wayne and Orlea.ns counties of 
New York. 

In one orchard, 40-year-old Greening and Baldwin apple trees 
were used in the tests. The fungicides employed were as follows: 
88-10-2 sulphur- lead-cresol dust; 86-10-4 sulphnr-lead-malic acid 
dust; and Schloessing’s sulphur-lead dust. Lif[uid iime-sulplmr 
was used for compax'ative purposes. Light applications were given 
on the following dates: 5th, 16th, and 29tli May, 12th and 27th 
June, 14th July, 5th August, and 1st September. Very good 
control \vas given by all the preparations, consideiing the high 
percentage of scab [Venturia inaeqiialis] on the untreated fruit 
(74*63 on Greening and 69*38 on Baldwin). The scab spots were 
extremely small on the dusted apples, veiy few of which would 
have failed to pass the test for standard A. The sulphiir-lead- 
cresol dust was the most eftective {6*15 per cent, infection on 
Greening and 7*44 per cent, on Baldwin). 

On another farm, 9-year-old McIntosh trees were dusted with 10- 
80-10 or 20-70-10 precipitated sulphur-talc-lead dust, 33-57-10 
eopperearb-lime-lead dust; and 90-10 sulphur-lead <lust. Eight 
applications were given as above. The coppercarb-lime-lead dust 
gave the best control, reducing the incidence of scab from 80*68 to 
12-2 per cent. The 20-70-10 sulphur-talc-lead dust gave twice as 
good control as the 10-80-10. 

In an experiment for the control of peach leaf curl [Yirphriiur 
defo)^mans] o'h Elberta trees of different ages, soluble saipluir dust, 
coppercarb, copper lime, dry lime-sulphur, and liquid lime-sulphur 
were used, the autumn treatments being given late in November 
and the spring ones during March, All the dusts gave adequate 
commercial control, especially when used in the spring, though they 
were not equal to liquid lime-sulphur. Soluble sulphur liust, which 
gave the best results, reducing infection from 57-87 to 6-06 per 
cent, in the autumn tests and from 57*74 to 2-48 per cent, in the 
spring ones, costs $0*08 per lb. 

Quince leaf spot adequately controlled 

by five applications of 95-5 sulphur-lead duwst on 3rd and 21st 
June, 8th and 26th July, and 25 th August, foliage infection being 
reduced from 100 to 9*4 per cent, and fruit infection from 99*18 
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to 10-73 per cent. Copper-lead-lime dust was not at all satis- 
factory. 

The records of foliage infection during the season were found to 
be closely correlated with the percentage of scabby fruit at harvest 
time. In general, the treated plots showing 5 per cent, or less 
foliage infection on 1st June produced 90 to 95 per cent, healthy 
fruit. When there is 15 to 20 per cent, infection in June the 
prospects of a clean crop are doubtful. 

Thomas (H. E.). Kioot and crown rot of Apples. — Proc* Iseio Yorh 
State Hort, Soc,, Ixx, p. 171, 1925. 

Root and crown injury to apple trees in New York is stated to be 
closely connected with cultural and climatic conditions and quite 
distinct from the black root rot of the Shenandoah Valley section. 
Several of the fungi tested appear able to aggravate but not initiate 
the injury, the chief primary cause of which is believed to be low 
tempei*ature. 

The following measures are suggested as likely to contribute to 
the recovery of the trees : (1) early cultivation, followed by check- 
ing growth later in the season; (2) protection of the roots and 
crowns in shallow plantings, light soil, or exposed situations by a 
cover crop or mulch ; and (3) bridging from the trunk to the soil in 
the early stages of the disease. 

KIjDD (F.) & West (G.). runctional diseases of Apples in cold 
storage. Dept, Sci. and Indust, Res,, Food Invest. Board, 
Special Rept, 23, 15 pp., 13 pL, 1 graph, 1925. 

This paper is reprinted, with slight additions, from the Inter- 
national Revieiv of the Science and Practice of Agriculture, II, S>., 
ii, 3, 1924, whence it has already been noticed [see this Revieiv, iv, 
p. 172]. 

Roberts (J, W.). Unusual defoliation of Peach trees due to active 
cMorine. — U.S, Dept, of Agric. Official Record, iv, 33, p. 5, 
1925. 

One of the fungicides used in a recent series ot experiments for 
the control of bacterial spot of peaches {Bacterium pruni) was a 
commercial preparation containing 94 per cent, chloramines and 
6 per cent, sodium carbonate, which was dissolved in water at the 
rate of 1 gm. per 70 c.c. and applied on 19th June. A week 
after the application 85 per cent, of the foliage was on the ground 
and the twigs showed small red spots. The fallen leaves were 
slightly burnt at the margins and frequently showed minute red 
spots. Except for this, they were green, turgid, and apparently 
quite healthy. ■ ^ 

Farley (xY J.). Spray injury to Peaches.— A mer. FruM Growei , 
xlv, 6, pp. 12, 15, 1925. 

The results of extensive spraying and chemical tests at the New 
Jersey Agricultui^al Experiment Station have led to the following 
conclusions with regard to the injury produced on peaches by 
various standard fungicides. 

The addition of 1-| lb. of powdered lead arsenate to 50 galls, of 
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water caused very severe injury when used as a spray^ wLicli was 
slightly reduced by adding 4 lb. hydrated lime to the learl arsei]atf‘. 

A combination of 1-| lb. lead arsenate and 8 lb. siilpliiirtloiirwith r;0 
galls, of water caused as severe damage as tliat with tlie lead 
arsenate alone. Self-boiled lime-sulphur with 1-| H>. lead arsesuitt* 
to 50 galls, caused no injury. In the dry-mix siilpluir-limt* sya’ay 
[see this Revieiv, ii, p. 506], containing 8 lb. sulphur p<a' 50 galh,. 
to which 1| lb. lead arsenate wms added, the injury decreased whh 
an increasing amount of lime, though even with 6 Ih. of the ]ait«‘r 
the damage w’as not entirely prevented, while the inerea.-*' of 
lead arsenate to 2-1 lb. materially augmented tl\c extent of t!ie 
injury. 

Absolutely no damage was caiised by the standar<l dry-mix s|>ray 
without lead arsenate, while only negligible damage resulted from 
two applications of the former with 1 Ih. lead arsenate per 50 galls., 
and the same %vas the case even when tlie lime was decreusetl frijm 
4 to 2 lb. 

Injury from calcium arsenate was apparent after tian <lays, while 
that "following the use of lead arsenate did not sliow until three 
weeks after spraying. One pound of lead arsenate per 50 galls, 
spray mixture caused no appreciable injury in mixtures in wliieh 
the lime content ranged from 2 to 6 and the sulphur from 4 to B !b. 

Calcium hydroxide which has changed to calcium carl.ionaie 
should not be used wdth lead arsenate, as it tends to inereasi^ the 
water-soluble arsenic. The injury is not due to the water-sohirtle 
arsenic contained in the lead ai'senate at the time of appliecdioji, 
but to the soluble arsenic formed after spraying. 

On the basis of these data and of general observations it is 
recommended that lead arsenate alone, or in combination with 
lime, should never be applied to peaches during the , growing 
season, while 1 lb, per 50 galls, of dry-mix sulphur-lime is tlie 
maximum amount consistent w^ith safety. Fresh lime, contain- 
ing not less than 90 per cent, calcium oxide, should be used in pre- 
paring the dry-mix lime spray. * 

Bkooks (C.) & Fisher (D. F.). Spraying for brown rot in the 
IKTortliwest, — Amer. Fruit Groioer, xlv, 6, pp, 10,25,34, 1925. 
During the period 1915 to 1919 investigations on the control co- 
brown rot [Scierotinia cimrea^ on sweet cherries and Italian 
prunes were carried out in the vicinity of Portland, Oregon [see 
also this Review^ iv, p. 39]. Since that time there hm been a 
; revival of interest in this work owing to the epidemic of brown 
rot in 1923, which reduced the sweet cherry crop by 30 per cent. 

In the five years of the tests, there was never Tnore than a trace of 
brown rot on sprayed or unsprayed cherries in the orchard, yet in the 
shipments the untreated fruit consistently showed from 2 to 22 times 
as much infection as the treated. The average amount of infection 
on unsprayed shipped fruit was 23-5 per cent., compared with 6*4 
per cent, on the treated cherries. Similarly with Italian prunes, 
which at harvesting showed 47 and 1-6 per cent, brown rot on un- 
sprayed and sprayed trees, respectively, the average amount of 
infection on untreated shipped fruit was 28-2 per cent., compared 
with 7*2 per cent, on the treated prunes. On the Agen variety the 
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amount o£ infection developing in transit was 14 times as great in 
the untreated as in the treated fruit. 

Directions for the application of the spraying schedule are given 
[see this Revieiu, iii, p. 522]. Self-boiled lime-sulphur gave the 
best results on prunes. On cherries Bordeaux mixture or self- 
boiled lime-sulphur caused a marked reduction in the size of the 
fruit, and even lime-sulphur was somewhat injurious in this 
respect, though less so than the other standard materials. The use 
of resin-fish-oil soap increased the efficiency of the sprays and also 
greatly reduced the incidence of cracking on ripening cherries due 
to showery weather. 

Spraying gave no control of black mould {Rlvizoims) and blue 
mould \Renicillmm\ which can only be checked by prompt 
cooling, careful handling, and removal of defective fruit at packing. 

Stevens (N. E.). Strawberry diseases.— Dept of Agric. 
Fanners' Bull. 1458, 10 pp,, 5 figs., 1925. 

A short account is given of the symptoms and control of the 
following strawberry diseases in the United States: leaf spot 
{Mycospliaerella fmgariae), scorch {Mollisia earliana) [Di 2 :)locaT 2 m'b 
earliana: see this Review, iii, p. 588], leaf blight {DeiiidropJioma 
obsciirans), mildew {8p>liaeTotheca humiili), grey mould (Botrytis 
sp.), tan rot {Pezizella lythri), leather rot {Phytophthora caetormn), 
hard vot {Rliizoctonia sp.), and leak (RMzopus nigricans). 

Vassilievsky (N. I.). K SnoJiorHH Septoria ribis Besm. na Hepnot 
CMOpoji;HHe. [Contribution to the biology of Septoria ribis 
Desm. on Black Currants .] — Morhi Plantarwm, Leningrad, 
xiii, 1, pp. 12-21, 1924. [German summary. Received 
October, 1925.] 

Besides the ordinary spots caused by Septoria ribis Desm. on 
the leaves of species of Ribes, as described by Diedicke [whose 
diagnosis is reproduced], the author observed in 1923, on Ribes 
nigrum, other large, irregular, brown spots, frequently extending 
over the greater portion of the thick leathery leaves, and not 
becoming grey or whitish on drying. These were found to be due 
to a form of the same fungus whose fructifications, generally 
originating under the epidermis as dense balls of interwoven 
hyaline hyphae, were found on the spots. As these balls increase 
in size, but long before full growth, their tissue begins to deliquesce, 
usually at the top, and to be replaced by spores, the process 
advancing gradually in depth and laterally. It is believed that 
the rupture of the leaf epidermis occurs as soon as the spores begin 
to form, and that the fructifications retain the power of increasing 
in size for some time after this. 

The fructifications are very variable in size. Some have a very 
wide opening and a layer of spores on the base of the fruit body, 
which is curved or almost fiat and resembles the acervulus of the 
Melanconiaceae. Their wall consists of hyaline plectenchy ma or 
indistinct pseudoparenchyma resting on the altered host tissue ; in 
its lower portion, the wall is occasionally considerably thickened, 
growdng thinner towards the opening, which it may or may not 
reach ; in the latter case the opening cannot be cori-ectly termed 
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an ostiole, as it is only bordered by tbe leaf epidermis. Other 
fractifications have a fairly narrow opening and a regular spherical 
shape, with spores disposed along almost the whole of their 
periphery, occasionally up to the opening. Biich fruefciiications are 
somewhat like pycnidia, while those colieete«l later in tlie season 
are still more so, and finally, in the antumn, time pycnidia witli 
•well-developed, thick, brown pseiidoparencliymatoiis walls are- 
formed. 

The spores are boi'ne on short, fait'ly stxnit. usually euriica,! 
conidiophores, and are 25 to 68 by 1*5 to 2*5^ in diameter, straight 
or curved, somewhat thickened and obtuse at the base, tapiering and 
pointed at the apex; more rarely they are obtuse or |Hjinted at 
both ends. Septa and oil drops may or may not be present, the 
number of septa varying from one to three. On germination in 
water they swell slightly and form, at tbe ends or on the sides in 
the vicinity of the septa, processes which rnaj’- eitlier ehmgatt* 
hyphae or, less often, may bear Sejjk/rui-likii eonidia. eitlnn* singly 
or in groups of 2 to 3; the latter may also arise tlirectly on the 
spore, or may be abstricted from lateral branches on tin* gnovliig 
hyphae. In nutrient media black, warty, stromatic bodies, as large 
as a pea and sometimes bearing tufts of ASc^}ifo/n.a-like conidia in 
small depressions, developed. These contained round or irregular 
sclerotia, the centre of which consisted of spherical, hyaline cells, 
rich in oil. 

Besides occurring on the leaves, the fungus was found attacking 
the fruit of the black currant in the nursery of the All-Russian Agri- 
cultural Museum [Leningrad], On the still green berries, a short 
time before their maturing, small, rounded, brown, somewhat de- 
pressed, and sometimes split spots appeared, %vhich did not change 
colour when the berries turned black. These bore one to many black, 
slightly raised, covered fruit bodies. The tissue underlj-^ingthe spots 
was permeated by hyaline hyphae and contained numerous mycelial 
agglomerations situated either immediately under the epidermis or 
more deeply. In some cases these developed into spherical sclerotia, 
up to 175 pL in diameter, and with a bro%vn, pseudoparenehymatoiis 
•vvalL Occasionally fruit bodies with SeptorkiAike spores were also 
found just under the epidermis and opening to the exterior more or 
less -widely. These resembled the fructifications on the leaves. In 
some eases their lower portion was half filled with a h37’alme tissue, 
on the surface of which was a layer of spores, thus forming an 
intermediate stage between sclerotia and pycnidia. Their spores 
•were of the same shape as those from the leaves and their dimeiiHions 
were 40 to 77 by 1*5 to 2*8 fx, with one to three, or even six septa. 

Pure cultures from spores taken from the fruit bodies on the 
berries were identical with those from spores collected on the 
leaves, in macroscopical and morphological details. A further 
proof of the identity of the two forms was supplied by successful 
inoculations of the black currant leaves with pure cultures from 
spores from the berries, Beptoria ribis being recovered from the 
resulting lesions. The inoculations only succeeded on the lower 
side of the leaves, the first symptoms appearing after a week. 

In an attempt to establish how infection of the berries occurs in 
nature, the author kept under careful observation, during the 
blossoming period in 1923, the plot of black currants in which 
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the berries had been most heavily affected in 1922, bnt could not 
find any flowers showing an!y abnormality, nor any sign of in- 
fection of the young bexTies. The disease appeared suddenly, 
shortly before the berries began to turn black. All attempts to 
infect the black currant flowers ai^tificially at different stages of 
their development, either in the field (whei-e all the infected 
flowers fell off) or in the laboratory, gave negative results. 

On the spots that appear on the leaves towards the end of the 
summer, the pycnidia ai-e replaced by sclei’otia. As these increase 
in size and rupture the epidermis, they develop a dark-coloured 
wall. The fully formed sclerotia are up to 130 fx in diameter, round, 
papillate, with a nucleus of hyaline, round cells containing oil 
drops, and bounded by a well-developed wall of several layers of 
thick- walled, brown cells. 

On the fallen leaves in early spring peiithecia with immature 
asci were found to have developed from the sclei*otia, and later 
collections gave mature perithecia which libei-ated their spores 
towards the end of May, when the blossoming of the black currants 
had already started. Perithecia with mature asci containing spores 
were also found occasionally both earlier and as late as the middle 
of June. In this stage the fungus was identified as Myco 82 :)haerella 
grossulariae (Fi\) Lind; the asci were 50 to 75 by 8 to 11 /x in 
diameter and contained 2-celled, hyaline spores, 26 to 38 by 3 to 
3*5/4. A description is given of the author’s infection experiments, 
which confirm Stone’s work showing that if. grossulariae is the 
perfect stage of 8. rihis. 

In terminating, the author discusses the economic inportance of 
the disease, especially of the new form of infection of the berries, 
of which this is the first record, so far as he is aware, and also 
gives some recommendations for its control, chiefly consisting of the 
destruction by fire of all the fallen leaves, and in spraying the 
bushes with Bordeaux mixtui'e several times during the season, 
special care being taken to spi’ay thoroughly the under side of the 
leaves. 

Bisease in Manning Kiver Bananas. — Queensland Agric^ Journ,, 
xxiv, 3, p. 304, 1925. 

During the past two years plantain bananas in the Manning 
River district have been almost wiped out by a disease which is 
believed by Dr. R. J. Noble, of the New South Wales Department 
of Agriculture, to be primarily due to a species of Fusarium quite 
distinct from any of those attacking bananas in other parts of the 
world. The fungus generally enters through the root system. In 
the later stages other organisms combine to produce a rotting of 
the plant which is accompanied by a most offensive odour. For the 
present, the only control measures to be recommended are the 
destruction of infected material, disinfection of implements before 
use on healthy plants, and selection of resistant stock for propagation 
in affected areas. 

Ghiklanda (0.). Sopra una malattia del Pico. [On a disease of 
the Fig.] — ’Ann, M, Accad, dAgric. jPormo, Ixvii (1924), pp. 
71-76, 2 figs.,,1925. 

Towards the end of August, 1923, a decay of the receptacles of 
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an otherwise healthy-looking fig tree of the Troiano or Livia variety 
was observed at Turin. 

The affected portions of the fruit showed on the concave si«le 
large, rouncl, depressed areas, surrounded by a dark ring. On green 
fruits , with longitudinal yellow stripes these areas wei*e largely 
covered by a thin, fiocculent, olive-brown layer. The causal 
organism was isolated, cultured on fig decoction at 25^ to 26^0.. 
and shown to be identical with AUermiria. fiei, the morphological 
and physiological characters of which are briefly described. In- 
oculations on healthy fruits gave positive results. 

Complete control of the disease was obtained by two aj'jplieat ions 
of neutral Bordeaux mixture at 0*5 and 1 per cent, respectively, at 
an interval of twelve days, supplemented by a dormant spray in 
February of 2*5 per cent. Bordeaux. 

Spray for Pecan scab. — Aoner, Fruit Gnmer, xlv, 6, }>. lb, 11125. 

According to G. H. Blackman, of the Florida Agricultural Kxpcri- 
ment Station, the best summer spray for pecan scab 
effiisum : see also this Review, iv, p. 73] is 4-4-50 Bordl^aux mixture 
plus 1 lb. lead arsenate and -I lb. kayso or oil paste. Tins mixture 
should be applied every three to six weeks, according to weather 
conditions, at a pressure of 200 to 300 lb. The summer spraying 
should be preceded by one application of lime-sulphur (1 in (> or B) 
just before the buds start growth. 

Ramsey (G. B.). Fumigation injury of Watermelons.~P/iy%JC:el7i.., 
XV, 8, pp. 479-481, i fig., 1925. 

Recent examinations, by the Food Products Inspectors of the 
Bureau of Agricultural Economics, of cars of Californian water- 
melons revealed a peculiar type of injury, somewhat resemlding 
anthracnose [GolletotriGlmm lagenmnumii^, which it was suggested 
might he due to fumigation by formaldehyde, since only fruit 
subjected to this process showed the typical blistering and pitting. 

In order to test the validity of this explanation a perfect!}" 
healthy melon was placed in a closed transfer chamber and sub- 
jected to fumigation by 16 oz. potassium permanganate and 20 oz. 
formaldehyde per 1,000 cu. ft. of air space. At the end of the 
standard four-hour period no changes were observed. After 14 
hours the door of the chamber was opened and the remaining fumes 
allowed to escape, and at the end of a further 27 hours definite 
pits, one-eighth to one-half an inch in diameter, were scattered 
irregularly over the surface of the melon. The larger and deeper 
lesions occurred where the fruit was slightly bruised or the cuticle 
rubbed off. 

This experiment clearly proves that fumigation by formaldel\yde 
is capable of causing damage which may result in very heavy losses, 
and indicates the advisability of devising some impi'oved method of 
treatment. “ 

Hoifben (J.) & HilgenBOBFF (G.). Ueher Obsthaam-Karbolineum. 
I. [Fruit tree carbolineum. l^^—Arb. Biol. Relchsa nsL Land- 
mid For8twirtsch.y xiY,^ % pp, 109-162, 1925. 

The composition of 17 different commercial brands of fruit tree 
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earbolineiim was ascertained by distillation and anal3^sis. Im- 
portant differences [which, are presented in tabular form] were 
detected in the preparations examined, especially as regards phenol 
and water content. 

In addition to a certain amount of injury caused by spring 
applications of various carbolineum preparations, a striking stimulus 
to the growth of new buds on apple trees was observed. In general, 
the damage caused was not sufficiently severe or uniform to pre- 
clude the use of 20 per cent, emulsions. When the strength was 
raised to 50 per cent, the damage caused to apple trees was almost 
as severe as with undiluted preparations, and the healing of wounds 
was similarly retarded. 

Apple, pear, and plum trees receiving spring applications of the 
principal constituents of the carbolineum preparations were severely 
damaged in two consecutive seasons both by the phenols and the 
organic bases, while naphthalene and anthracene caused little injury. 
Of the phenols, the cresols, especially m-cresol, produced the most 
detrimental effects. Naphthalene occasionally favoured the process 
of wound healing, but the latter was consistently impeded by the 
phenols and organic bases. 

An increase of the phenol content of three readily emulsible 
carbolineum preparations caused injury to buds and flowers and to 
very young fruits of trees receiving the 20 per cent, spring treat- 
ment. The damage began to be apparent on apple trees at a 4 per 
cent, increase of the phenol content of the initial preparations ; 
while similar effects were observed on pears at 5, on plums at 6, 
and on cherries at 10 per cent. Besides the injury caused by the 
direct action of the phenols, the reduction of emulsibility caused by 
their addition must be taken into consideration. 

Emulsibility and stability are essential requirements in the 
manufacture of carbolineum preparations, but most of those tested 
proved unsatisfactory in these respects. It was observed that the 
disintegration of the watery emulsions may be accompanied by the 
secretion of a product with a totally different composition ; so that, 
for example, the phenol content may rise considerably above that 
of the initial preparation, thereby converting an otherwise in- 
nocuous product into a very risky one by reason of the instability 
of its emulsion. 

It is observed that the above data, in connexion with the effects 
of the 20 and 50 per cent, emulsions and with the action of the 
phenols and organic bases, require confirmation, 

A bibliography of 100 titles is appended. 

Cathcaet (C. S.) & Willis (E. L.). Analyses of materials sold as 
insecticides and fungicides during 1924.* — Ne^o Jersey Agric. 
Exper. Stat Dept, of Chemistry Bull, 407, 16 pp.^, 1924. 
[Received November, 1925,] 

Among the 110 official samples of insecticides and fungicides 
analysed in 1924 and reported on in this bulletin, the following are 
of interest [see also this p. 556], Thirteen brands of 

Bordeaux mixture as follows : Bordeaux mixture powder (Ansbacher 
Insecticide Co., Inc., New York City) containing 17 *05 per cent, 
metallic copper ; Lion Brand Bordeaux mixture (Jas. A. Blanchard 
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Co., New, York City), 4*38 per cent. ; Bordeaux mixture powder 
(General Chemical Co*, New York City), 22%9 per cent. ; Bordeaux 
mixture powder (Grasselli Chemical Co*, New York (dty), 14*46 
per cent. ; dry and liquid modified Kil-Tone (Kil-Tone C-o., Vine- 
land, New Jersey), 23-20 and 11*91 per cent,, respectively; Key 
Brand Bordeaux mixture, powder and paste (Interstate Cliemieal 
Co., Jersey City, New Jersey), 13*55 and 10-22 ]>er respec- 
tively: Anchor Brand dry Bordeaux mixture A Bro., Inc., 

New York City), 13*27 per cent.; Bordo mixture dry powder 25 
.percent. (John Lucas & Co., Inc., Philadelphia, Pa.), 13*27 per cent. ; 
Bordeaux mixture (Riches, Piver & Co., New York City), 27*14 per 
cent.; Fungi- Bordo (Sherwin-Williams Co., Newark, N.J.), 12*63 
per cent.; and ‘Electro’ dry powdered Bordo mixture (Yretdand 
Chemical Mfg. Co., Little Falls, N.J.), 19*94 per cent. With the 
exception of Fiingi-Bordo, which contained 0*12 per cent. Jess 
metallic copper than gxiaranteed, all the preparations stistained tlrj 
claims made for their composition. 

Two samples of atomic sulphur were siibrnitted, l>y tlu^ General 
Chemical Co*, containing 48*49 and 47*6() per cent, total sulphur, 
respectively. Sulpho-Tone (Kil-Tone Co.), contained 62*14 per cent, 
total sulphur, and Niagara dry-mix and Niagara 8l)-“20 mixture 
(Niagara Sprayer Co., Bliddleport, N.Y,), 62-15 and 80*70 per cent., 
respectively. 

Lion Brand lime-sulphur solution (Jas. A. Blanchar<l Co.) con- 
tained 24*33 per cent, total sulphur; lime-.sulphur aolutidii 
(Grasselli Chemical Co. and Mechling Bros. Chemical Co., Camden, 
N.J.), 25*90 and 26*03 per cent., respectively. 

Bowker’s dry lime-sulphur (Bowker Chemical Co., New York 
City) contained 60*49 per cent, total sulphur; B.T.S. (General 
Chemical Co.) 42*76 per cent.; dry lime-sulphur (Interstate 
Chemical Co., John Lucas & Co., Inc., and Sherwin-Williams Co.), 
66*60, 62*58,' and 59*78 per cent., respectively. 

The following preparations of the Niagara Sprayer Co. were 
analysed : special mixture No. 161 potato dust contiiined .8*65 per 
cent, total arsenic, 0*22 percent, water-soluble arsenic, and 7*31 per 
cent, copper; Niagara 70-10-20 mixture, 2*42 per cent, total 
arsenic, 0*41 per cent, vrater-soluble arsenic, and 77*16 per cent, 
sulphur; Niagara potato dust mixture (without poison), "7*34 per 
cent metallic copper; Niagara All-in-One mixture, 2*29 per cent* 
total arsenic, 0*36 per cent, water-soluble arsenic, 60*76 per cent, 
sulphur, and 2*77 per cent, nicotine ; Niagara pomoclust, 2*05 per 
cent, total arsenic, 0*27 per cent water-soluble arsenic, and 90*23 
percent sulphur; Niagara 85-15 dusting mixture, 2*60 per cent, 
total arsenic, 0*45 per cent, w^ater-soluble arsenic, and 87 per cent, 
sulphur; Niagara viti dust, 3*83 per cent, total arsenic, 0236 per 
cent, water-soluble arsenic, and 4*12 per cent metallic copper. 

Skinner’s special 30-70 copper lime dust (Skinner Machinery Co., 
Dunedin, Fla.) contamed 12*11 per cent metallic copper. 

Guyot (L.). Les auticryptogamiques colloidau:^:. , [Colloidal fungi- 
cides.] — Jour, d'AgHc. Prat, Ixxxix, 39, pp. 250-252, 1925. 

This is^ a brief summary of the present position with regard to 
the use of colloidal fungicides, the chemistry of which is explained. 
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Reference is made to the tests of these substances made by various 
investigators, most of which have already been noticed in this 
Mevieiv, from other sources. 

Aoi (S.). TTeTber den Zusammenliang der desinfizierenden Wirkung 
von Kiipfersalzen mit ihren eiweissfallenden Eigenscliaften. 
[On the connexion between the disinfectant action of copper 
salts and their albumin coagulating properties.] — Dissert, 
Bern, 26 pp., 1925. [Abs. in Bot CentralbL, N.F., vi, 5-6, 
pp. 148-149, 1925.] 

Assuming that in disinfection with copper salts the destruction 
of the disease-producing organisms is effected by an irreversible 
modification in the state of the protoplasmic albumin, the writer 
analysed the albumin coagulating action of various copper prepara- 
tions. 

The coagulating capacity was found to be gi^eatest in CuSO^, 
decreasing through Cu(N 03 )o to copper acetate and CuGlg. The 
examination of complex compounds of copper with electrolytes 
showed for copper potassium sulphate the same action as for 
CuSO^; copper ammonium sulphate has a slighter coagulating 
action. 

The origin of this albumin coagulation is attributed to the 
action of the Cu-ion, which is alleged to form insoluble complex 
compounds with the albumin, the size of the molecules being de- 
pendent on the degree of hydration of the Cu-ion. The dependence 
of the hydration of the ions on the ion-concentration, whereby a 
maximum is attained as the concentration rises, would explain the 
increase of coagulation to a maximum and the subsequent disin- 
tegration. In dilute solutions the tendency of the ions to hydra- 
tion is greatei’, resulting in a coagulation which, with the increase of 
ion hydration accompanied by molecular reduction, may be brought 
into solution again. 

The disinfectant action of copper salts is therefore related to 
their capacity for coagulating albumin. “Except for iodine salts, 
strong electrolytes appear to exert no appreciable action on the 
process. On the other hand, the solution of the albumin-copper 
precipitations is readily effected by weak electrolytes, ammonium 
compounds, and salts of organic acids. The change in coloration 
induced by the latter argues a modification in the state of the Cu-ion. 

VoGLiKO (P.), II servizio fitopatologico in Italia. [The phyto- 
pathological service in Italy.] — Ann, R, Accad, d'Agric, Torino^ 
ixvii (1924), pp. 49-56, 19.25. 

An account is given of the organization of the Italian phy to- 
pathological service and various suggestions are made for its 
amplification in certain directions. Among the measures advocated 
are the training of forest rangers and other rural officials, members 
of the militia, and the like, in the rudiments of phy topathology ; the 
arrangement of special courses for the peasantry ; and an increase 
in the phytopathological staff. 

The service should consist of a central Institute working in co- 
operation in the administrative and executive branch of the 
Ministry of Agriculture ; experimehtal institutes, colleges, and 
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laboratories engaged in research on the parasitic diseases cif {ilants 
and their control; local phytopathological observatories occiifded 
in the field study of plant diseases and giving directions fca* tieni' 
control, in the execution of which the provincial councils cd' agri- 
culture should assist: and the rural guards referred to abnv»a 
The Phylloxera problem, owing to its complexity and iinpori'aiice. 
sbould not be placed in the general phytopatlKdogieal caiin-* Init 
should form the subject of a special organizatioin 

Maublaxc (A.). Conseils pour Fetude sur place des iimi&dies 
cryptogami<3:UeS' aux colonies et pour I’envoi d^'ecliautillcas 
d'4tude. [Recommendations as regards the local sttidy cU‘ cry j>tfH 
gamic diseases in the colonies and the sending of sptadiiieiis I’nr 
examination.] — Agmn* Colon., xiii, 02, pp, 1025. 

The local study of plant diseases has not been extensi\'ely pnivned 
in the French colonies, and until this i.s more fully deve!<ipt*d it. i.s 
necessary to send specimens to France for investigatitiu. Tlie 
writer points out the disadvantages of this proeedin*LU 

Detailed instructions are given as to the e<irrect metliod f^ *r collei^.- 
tion, preparation, packing, and sending of these samples. 

Chaxjdhuri (H.) & Rajabam. Eiu Pall vou wahrscheiuliclier 
Symhiose eiues PRzes mit Marchautia uepaleusis. [A <ia.se 
of probable symbiosis of a fungus with Marrhaatia nepdesc^h.] 
— Flora, N.F., xx, 1-2, pp. 176-178, 2 figs., 1925. 

During the period 1922—24 it was observed that all tlie vigorous 
specimens of MarcJumtia nepalensis which were collected in huge 
numbers round Lahore, India, contained a fungus in the thaJliis. 
Some of these liverworts were growing in clay, and others in 
sandy soil. They throve in pots and on filter paper saturated with 
a nutrient solution in the laboratory. 

The fungus tvas only found in the gametophyte and was 
restricted to 'a zone below the air canals. The hyphae were 
branched and tortuous within the cells, the walls of which were 
swollen and discoloured. Chlamydospores were oeeasionaily 
observed. The infected zone sometimes exhibited a distinct purple 
coloration. In very young plants the fungus could be detectetl in 
the lowest cells of the thallus and in the rhizoids, froin wibieh it; 
subsequently disappeared. Repeated isolations under aseptic eoii- 
ditions -at 22^ to 24® C. consistently yielded the same sterile 
mycelium, the hyphae growing out of the host tissue in thret^ tu 
five days. Fresh gemmae were readily infected b}- contact witli 
the hyphae on damp filter paper. 

Young Marchantia plants were grown without tlie fungus in a 
normal nutrient solution on filter paper or sterilized soil, for com- 
parison with those cultivated in the presence of the symbiont. 
Under the former conditions the plants developed normally Imt 
rapidly withered without producing sporophytes. The fiingos, 
therefore, is evidently essential to the full, development of the 
host. 

The symbiont was cultivated on a variety of media. Very 
slight production of alkali was observed on red lactose agar. 
Good growth was made on media with a reaction of Pjj 6*6 to 7. 
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When deprived of maltose on Coons's synthetic mediiini the fungus 
entirely failed to develop, whereas asparagin could be withdrawn 
without appreciable alteration. It would therefore appear that the 
fungus is dependent on the host, at any rate for the supply of 
carbohydrates. Since the host, in its turn, is entirely dependent 
on the fungus for its existence, it is concluded that the relation is 
one of reciprocal symbiosis. 

Magrou (J.). Bole.des champignons endophytes dans. la cnltnre, 
des Orchidees. [Eole of endophytic fungi in orchid growing.] 
Path, Veg, pt EnL Agric,, xii, 2, pp. 180-184, 1925. 

The author gives a short description of Noel Bernard’s work on 
orchid mycorrhiza and of its practical application by orchid growers, 
most of whom are stated to be now making use of cultures of the 
mycorrhizal fungi for germinating their seed, 

WOLRF (J.). Observations snr les divers modes de culture des 
Orchidees. [Observations on various methods of Orchid 
cultivation.]— jRg'y. Path, Veg, et EnL Agric., xii, 2, pp. 185- 
190, 1925. 

A review is given of previous investigations in relation to the 
germination of orchid seeds, both by means of mycorrhizal fungi 
and asymbiotically. 

The results of the experiments made by the author in conjunction 
with J. Potin have been already noticed in part [see this Revieiv, 
iii, pp. 97, 359]. In the present paper, attention is directed to the 
influence of the age of the seed on its germination in the absence 
of the fungus. Some seeds sown on a medium containing 2-5 per 
cent, glucose lose their germinating capacity in 45 days, others in 
from two or four months. Seeds kept dry in vacuum do not lose 
the power of germination so rapidly, 

CoSTANTIN (J.). Remarques sur les cultures asymbiotiques. 
[Observations on asymbiotic plant growth.] — Rev. Path. Veg. 

Agaric., xii, 2, pp. 191-200, 1925. 

In this paper the author discusses the role of mycorrhizal fungi 
and reviews the work of former investigators, giving several 
examples which suggest that plants deprived of their endophytes 
may fail to blossom normally and are also more susceptible to the 
attack of parasitic fungi [see this Review^ iii, p, 223]. 

A short summary is also given of the damage caused by parasitic 
fungi of the genus RM^^octonia ajxd oi the analogies which certain 
of these fungi show to the orchid endophytes [see this Review, iv, 
pp.380,443]. 

Hubsh (C. E.). Sur la toxicit6 des milieux de cultures des 
ckampignous phytopathog^ues vis-a-vis des plautes. [On the 
toxicity to plants of culture media of phytopathogenic fungi.] — 
Rev. Path. Veg. et EnL Agric., xii, 2, pp. 137-141, 1925. 

After a brief discussion of the work done by other investigators 
on the nature of the substances, produced by various parasitic 
fungi by means qf^ which the host tissues ^ are injured, the. author 
describes his own,; experimentsr,;whic^ indicate _ that too .much 
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importaiicemay be attached to the phenomenon of wilting of plants 
due to these toxic substances. 

'The fact that in his cultures of plants grown in the iiltrate from 
liquid culture media in which the fungi were cultivated, the wilting 
disappeared when the plants were transferred from the iiltrate to 
fresh ivater, indicates that it is due to a temporary loss of 
turgescence. These same plants replaced in the iiltrate were 
observed to wilt either much more slowly or not at all. Freshly 
cut steins placed directly into the iiltrate fadeil mucli mure rapidly 
than those placed in fresh water for 24 hours previously. Others 
placed in a dilute solution ' of salts and sugar faded more slowly 
than in the fungous iiltrate. Even before wilting commeneea it 
has been observed that wheat plants about to form e.ars al.jsurbed 
seven times as much of fresh water as of a filtrate of LeploHpfmerii^ 
her^Mrkhoides, If the "water necessary for turgescence is con- 
sidered to be the amount the plant wdii take up wlieii placed in 
fresh water, it is probable that a seventh part of tins wr>uld l)e 
insufficient to maintain turgidity. It would seem that the action 
of the filtrate is to incapacitate the vessels from functioning 
normally. Cei'tain plants excrete at the cut stems pentosans whicli 
fill the ends of the vessels, and this excretion may be stimulated 
by the fungous filtrate. These plants wilt readily and are revived 
only with difficulty. 

In general, wilting was most severe in culture liquids containing 
substances which are thermostable, dialysable, not pi'ccipiiated by 
alcohol, and absorbed by animal charcoal. 

Similar symptoms have been produced with cabbages grown in a 
filtrate of Fusarmm vamifecPitm or F. oxysporum as in those 
infected by the true vascular -wilt fungus F cangluiinans in the 
field. It is suggested that the plant may attempt to get rid of the 
toxic substances by concentrating them in certain tissues such as 
the leaves, which turn yellow, dry up, and are got rid of by 
defoliation, 

SiDERis (G. P.). The role of the hydrogen-ion concentration on 
the development of pigment in l*nsaria. — Jmrn* Agric* lie8,^ 
XXX, 11, pp. 1011-1019, 1 col pL, 1925. 

The results of the experiments described in this paper indicate 
that, in the case of practically all of the 15 named species of 
Fusarium tested, the production of pigment by these fungi is 
mainly controlled by the hydrogen-ion concentration of the culture 
media. In dextrose solutions whose initial P^ value was main- 
tained constant by the addition of adjusting reagents [see tins 
Review, iii, p. 673], pigment was almost invariably produced at 
concentrations between 3*5 and 5*5, the optimum lying between 
P|£ 4-0 and 5*0. Concentrations higher than P^ 3*0 or lower than 
Pjj 7*0 inhibited the production of pigment. In cultures the initial 
hydrogen-ion concentration of which was not maintained constant, 
pigment was produced independently of the initial Pjj value, this 
indicating that the organisms tend, by the secretion of metabolic 
products, to adjust the hydrogen-ion concentration of their culture 
media towards the optimum for pigment formation. At concen- 
trations higher than, or near, that of the isometabolic point, the 
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majority of the pigments had a reddish-pink colour, while at con- 
centrations lower than the isonietabolic point they were of a 
purple, blue, yellow, or green colour. In solid culture' media the 
movement of the hydrogen-ions and hydrpxyl-ions released by the 
reaction of the metabolic products was very slow. 

Walker (Leva B.) & Andersen (Emma N.).— Belation of glycogea 
to spore-ejection. — Mycologia, xvii, 4, pp, 154-159, 1 pL, 1925. 

The authors describe in detail the mechanism of spore- ejection 
in three forms of S'pliaerobolus, a genus which projects its spore 
masses farther than any other known fungus. On the ground of 
microchemical tests carried out by them they claim to have estab- 
lished that the forceful ejection of the spores in this genus is 
brought about by the sudden transformation into sugars, at a tem- 
perature of about 90° F. and in bright light, of the glycogen stored 
in the outer and inner peridial regions of the fructification. If 
a fruit body opens when the temperature is low and the light dim, 
the glycogen is transformed so slowly that no ejection occurs, and 
the spore mass is left in place. 

The results of these experiments and observations on the occur- 
rence of glycogen in the fructifications of other species lead the 
authors to believe that one of the pidmaiy functions of glycogen, 
when transformed into sugars, is to create an osmotic pressure 
which results in a sudden enlargement of cells in the vegetative 
tissues of fungi, and is, at least in many cases, the direct cause of 
the forceful ejection of spores in reproductive parts. 

Koeslag (J. D.). Die Anerkennung von Priilikartoffeln in Holland, 
[The certification of early Potatoes in Holland .] — Deutsche 
Landw, Presse, lii, 28, p. 341, 1925. 

The principal early potato-growing districts of Holland are 
situated in the Berlikum district of Friesland (750 hect.) and the 
Streek and Langendijk regions of North Holland (5,250 hect.). 
The variety most extensively cultivated is the Eersteling or 
Schotsche Muis . (Midlothian Early). 

An account is given of the Dutch methods of cultivation and of 
the principles governing the certification of seed potatoes. The 
latter are classified as follows. Class A, containing not more than 
1 per cent, combined leaf roll, mosaic, crinkle, stipple-streak, and 
verticilliosis, and 2 per cent. Bhisoctonia [solani] and gaps in the 
stand. Class B, containing not more than 1 per cent, combined 
leaf roll, mosaic, crinkle, stipple-streak, and verticilliosis (or con- 
taining 1 per cent.’of these diseases, if not more than 0*5 per cent, 
is leaf roll), and 4 per cent. Rhizoctonia, Class C, containing 1 per 
cent, of these combined diseases (0-5 per cent, leaf roll) and 6 per 
RMzoctonia ; or 2 per cent, of the combined diseases (1 per cent, 
leaf roll), and 4 per Rhizoctonia\ or 3 per cent, of the 

combined diseases (1 per cent, leaf roll) and 2 per cent. Bhizoctonia, 

Of the I13*5 hect. inspected in Friesland in 1924, 89*44 were 
certified, of which 8*92 were placed in Class A. In North Holland 
104*62 of the 156*90 hect. examined were certified and 36*29 placed 
■' jn;Glass'''A., : 
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Mann (H. H.) & Joshi {W. V*), Turtlier investigations on Potato 
cultivation in Western India. I¥. Storage experiments witli 
Potatoes. — Dept of Agric., Bombay, BulL 121, pp« 17-25, 1925. 

In section iv of this bulletin, the storage of seed potatoes in 
heaps oatskle and in' the cold store is discussed in ^ relation to 
Fatsariiim rot [see this Meuietv, iii, p. 74-1] and loss hy din-ing, 

Idle results obtained in the experiments conducted, in tie* liombay 
Deccan with imported Italian varieties show that, when stored in 
heaps at an average shade temperature ])etween 08" and 7 1*^ Id, tlie 
loss of weight was low {2*1 per cent.), but tiie proport i«.)n of 
Fusarmm rot was large (13*2 per cent.). At Ih')oiia, lu'iwe-ver, 
when a higher storage temperature was niaititainerl to 87®), 
the loss by rotting was reduced to 3-2 per cent, (cliieilj’' dry rot), 
while the loss by drying was increased to 12*7 per cent. 'Fiie 
problem of protection against both rot and excessive drying, 
therefore, is not yet solved. 

The cold storage test carried out with British iiu[n)rte*d and 
Italian imported varieties kept for 9| weeks at a temj)eratnre of 
35® to 40°, and then gradually brought to a normal temperature 
(88°) by keeping at about 50® for 26 hours, sliowed a loss by ror 
limited to 0*5 per cent., and by drying of only 2 per cent. Wlien 
removed from the cold store, germination occurred normally and 
no rotting was observed within 10 days after withdrawal from the 
store, though afterwards it developed rapidho The British varieties 
were more liable to rot after cold storage than the Italian varieties. 

The advantage of cold steage was confirmed in a Rul>set|uent test 
made with Scotch-grown Italian seed stored during the rainy season, 

Dickson (B. T.). Further studies on saltation in the organism 
causing ‘black dot’ disease of Potato. — Tnms* Roy. Soe. 
Canada, Sect. V, 3rd Ser., xix, pp. 275-277, 1 pL, 7 figs., 1925. 

Further studies on the biology of the organism causing the black 
dot disease of potatoes {Colletotriekkm uhxtmeiitarLam) [see this 
Revieiv, iii, p. 228, iv, p. 699] have confirmed pi'evious observations 
on the constancjr of the saltant which originated in 1923. In none 
of the 35 generations which have developed since the last report 
has a sclerotium developed in the subcultures, nor has any change* 
(except the darkening due to age) been observed in the coloration. 
The spores are alwayvS borne on conidiophores developed anywhere, 
along the hyphae, and in no case have the conidioplujres amalga- 
mated to form an aeervulus. 

Each of the numerous conidiophores may apparently a!>striet 
conidia repeatedly for some time: in one case 174 spores were 
observed to develop from 15 conidiophores. The sporCvS are cad- 
mium yellow (Ridgway’s ‘ Color Standards') in the mass, coiiipared 
with orange-pink or light salmon-orange in the normal form of 0, 
atramentarinm. The general culture colour of the latter vaiies 
from pink to pale rose-purple, while the saltant is aniline yellow to 
antique brown (same nomenclature). 

On 21st February, 1924, a pathogenicity test was carried out on 
potatoes grown under controlled conditions with a series of C. atra- 
mentarium cultures from various sources. On 1st June it was 
found that the saltant had attacked the potato haulms weakly,- 
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producing the typical amethystine tint on the stems [see also this 
■Review^ iv, p. 70], with scanty sclerotial development. Under 
natural conditions, therefore, the saltant may apparently revert to 
the original type. 

Four other cultures of 0. atramentarium from isolations made 
one to three years ago have developed saltants on oatmeal agar, the 
characters of which have so far been maintained. 

Ashplant (H. T.). Annual report for 1924-25. — Planters' Ckron,, 
XX, 27, pp. 440-444 ; 28, pp. 465-469, 1925. 

The spraying operations to check the secondaiy leaf fall of Eevea 
rubber [caused by Phytophthora meadi/i] were continued in 1925 
on a number of estates in 8outh India, the success obtained in 1924 
[see this Revieiv, iv, p. 187] having led to a general adoption of the 
practice on the diseased areas of almost all estates. Some 10,000 
acres in all were treated, but it is as yet too early to obtain details 
of the results. Ti-ees sprayed in 1923 and 1924 were characterized 
by their vigorous leafy crowns and an incx’ement in girth greater 
by half an inch than that of their unsprayed neighbours. It has 
been noticed that the Bordeaux mixture used in spraying does not 
adhere so well to the lower as to, the upper surface of the leaves, 
and this was ascertained to be due to the fact that the cuticle of 
the lower surface is ridged, whereas that of the upper is flat. Air 
lodged between the ridges keeps the fluid from contact with the 
wdiiole of the surface and causes the drops to run ofi* The midribs 
and petioles are smooth, which is fortunate in view of the preference 
of the for these parts. 

Hevea rubber in South India is stated to be remarkably free 
from root diseases, that caused by Ustnlina zonata being the only 
one of any importance. The attacks of Ustulina are usually 
associated with infections of patch canker [Phyto 2 Mhora S'p.'] at the 
collar of the tree. The author, therefore, is opposed to the expendi- 
ture of large sums of money on clean clearing (i. e., the removal of 
stumps and fallen timber of jungle trees) in South India, except in 
such areas as have already proved to be exposed to danger from 
this source. As a rule, clean clearing is not worth doing at all, 
unless carried out before or during the first year after planting, 
and this is only necessary in some areas. 

[This report is also reprinted in the BiilL RtMer Qrowers' Assoc., 
vii, 9, pp. 545-554, 1925.] 

Stevens (H. P.).' Ageing tests on Rnblber coagulated with acetic 
acid and paranitrophenol.— jBwZZ. Rubber Grotvers' Assoc., mi^ 
8, pp. 496-498, 1925. 

Further tests carried out by dissolving paranitrophenol in the 
acid used for coagulating the latex indicate that the minimum 
amount required to prevent mould grow'th on smoked sheet rubber 
[see this Remew, p. 189] is less than 0*03 per cent, of the latex 
or about 0*2 per cent, of the dry rubber produced. 

The treatment was carried out on rubber estates in Malaya and, 
from the description supplied by Mr. Pinching, it appears that 
comparisons were made between samples of ordinary acetic acid 
coagulated rubber and others coagulated by a mixture of 5 oz. 
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acetic acid and 1-5 oz. paranitroplienol in 10 galls, water to each 
30 galls, of latex standardized to 1| lb. dry rubber content per galL 
This corresponds to a proportion of less than ()*03 per cent, para- 
nitrophenol in the latex. 

Fi'eshly rolled sheet from both samples was dried anrl sprayed 
with water containing mould spores. Mould developed freely on 
the control samples, but none appeared on that treated with parani- 
tropheiioh 

The author repeated this test with fresh pieci's cut from the 
sheets as received in London and obtained the same results. The 
advantage of dissolving the paranitrophenol in a dilute acid is 
emphasized, and should prevent all danger of its conversion into 
the less eSeetive salts which are formed by this sul>stance in the 
presence of lime. 

Van Overkem (C.). Beitrage zur Pilzfiora von Mederlandisch 
Indien. II (Ho. 10-13). 13. Helber den roten Wiirzelpilz. 

[Contribution to the fungus flora of the Dutch East Indies. 
II (No. 10-13). 13. On the red root fungus.] — BaH. Jirrd. 

Bot, Biiitenzorg, Ser. Ill, vii^ 4, pp. 436-443, i iig., 19:23. 

The author’s and Steinmann’s previous identifleation of Fom.es 
fe^meibs with F. pseudoferj'eus [see this Review, iii, p. 4:23] and the 
use of the name Gwmderma ferreum. (Berk.) v. Overeein and 
Steinmann for the fungus described by Miss Wakefield under the 
second of these names {Kew Bull, 19 IS, 6, p. 208) are stated to be 
incorrect. Subsequent investigation of material from Baimoa^ 
, identified by Lloyd as F, ferretis, has enabled the author to come 
to the following conclusions. F/ferretis Berk, and psetuiqferreus 
Wakef. are two distinct species. The Java red root fungus is 
certainly identical with that from the Straits Settlements known 
•, under the latter name [but see this Review, iv, p, 375]. The species 
belongs to the genus Ganoderma and should now be known as 
G, pseudofeimewm (Wakef.) van Overeem et Steinmann nov. comb., 
with the following synonyms: F. pseudofei'reits WakeL, G, ferreum 
v.O. & Stein, non Fmies ferrem Berk., ? Form hypohninaea Fetch, 
1 P. hypolateritia Berk., and Trametes them Zimm. A full descrip- 
tion of the fungus is given. 

The diflerences between P. ferrews and the red root fungus are 
discussed in some detail. The pores of G. measure 

95 to 160 pL (average 140 p), compared with 60 to 76p for f\ferreiis. 
The pore walls’ of the latter are much thinner and the shape more 
angular. The two species can be readily diflerentiated l^y this 
character. The tissues of the pileus in both species are divergent 
both in colour and microscopic structure: the hyphae of P. ferreus 
are generally pale (often almost hyaline) and more slender than in 
the other. 

The existing descriptions of the resupinate forms occurring in 
Ceylon and the Dutch East Indies are regarded as practically 
valueless owing to the great difference in the appearance of these 
fungi at various stages of development. 

Sporophores of the red root fungus have been found in Java on 
living stems of MetroxylowpAlhizzia, JDurio zibethimes, and rubber 
(Hevea brasiliemis), and its mycelium on the roots of tea, cacao, 
Ginoiamomum, and many other trees. 
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LANa (W.). Der falsclie MeMtau am Hopfen. [Downy mildew of 
Hops .]^ — NachrichtenbL Deutsch. Pjianzensch'wtzdienst^ v, 8, pp. 
63-64, 1925. 

A brief account is given of the symptoms, life-history, and origin 
of downy mildew of hops {Pseudoperonospom humuU), a severe 
outbreak of which was reported from Wurttemberg in 1924. The 
hop-growing regions of Czecho-Slovakia and Alsace are now stated 
to be also affected. It is not thought that the disease has been 
imported on hop material for planting from abroad, since no intro- 
duction of the kind can be traced where it first appeared. The 
results of Salmon’s and Ware’s investigations on the disease in 
England [see this Review, iv, p. 566] are briefly summarized. 

Halma (F. F.) & Fawcett (H. S.). Relation of growth of Helmin- 
thosporium sacchari to maintained temperatures. — Phytopath., 
XV, 8, pp. 463-469, 3 graphs,. 1925. 

The material used in the writer’s investigations of the tempera- 
ture relations of Helminthospormm sacchari [see this Review, hr, 
p. 243] was obtained from H. A. Lee, of the Hawaiian Sugar 
Planters’ Association. The fungus was grown in standard nutrient 
agar and in standard bouillon, the hydrogen-ion concentration of 
the latter being Pg- 6*8. Eight diflferent temperatures were main- 
tained in the experiments by means of Livingston’s and Fawcett’s 
apparatus (see Phytopath., x, p, 336, 1920), namely , 13*5°, 16*5®, 
20*0°, 23*5°, 29*0°, 32*0°, and 36*0° C., each of which was tested on 
ten cultures on agar and ten in bouillon. 

With the exception of 36°, the fungus was able to grow at all ther 
temperatures maintained ; even at 36° its development was only 
temporarily suspended, being rapidly resumed on removal to room 
temperature. The optimum temperature for development was 
found to lie between 20° and 29°, at which range the reaction of 
the bouillon became distinctly alkaline (Pg 8*0 to 8*2). 

Rapson (C. J.). Control of streak disease in XJba Cane.— Proa 
Third Ann. Gongr. South African Sugar Assoc., pp. 10-12, 
1925. 

The author discusses the three stages of streak disease [see next 
abstract] observed on Uba canes in the field in South Africa, namely, 
complete infection, partial infection starting at the butt and 
gradually spreading to the rest of the shoot, and new infection 
caused by outside agents, generally confined to isolated shoots in an 
otherwise healthy stool. It is stated that latent infections resulting 
from the use of diseased ‘ seed ’ may not appear until the cane is 
three or four feet high. * 

The control measures recommended are based on roguing, the use 
of healthy seed cane, removal of old ratoons that are carrying the 
disease from the previous crop, and attention to the transmission 
of the disease by insects. Consistent roguing on the.author’s planta- 
tions has resulted in the almost complete elimination of this disease 
on hitherto heavily infected areas. W roguing, the whole of 
the setts from a shoot that gives rise to any diseased plants are 
removed : this is facilitated by cutting the setts after the original 
stem has been placed in the drill. 
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Stosey (H. H.). The year's progress in Oane^ ^saase investiga* 

. tions. — Proa. Third Ann* Congr. South Afrit'Otj S^^g^ir Assoc., 
pp. 13-^14, 1925. 

The main investigation carried out during the past year on 
streak disease o£ sugar-cane has been directed towartls the dett*r» 
mination of the nature and manner of its spread. A rcvitnv of this 
work is given, the essential features of which have aln.'joly been 
noticed [see above, p. 2], 

[Followiiig on this paper (pp. 14-16) is a summary of a distais- 
sion as to the symptoms and control of streak di>ease. in which 
various points of practical interest were brought out.] 

Shepheeb (E. F. S.). 'streak disease' das Gramia^es a 
Ittaarice. [The streak disease of Grumineae in 
Rev. Agric. lie Maurice, 22, pp. 540-542, Fd25. 

The appearance on R.P. 8 sugar-cane in 5Ianritins nf a disease 
identical with streak disease [see last al.>stra,ct] is n*er?rded. 
Cuttings from the diseased plants, from appartmtly hvalthy sIhhEh 
from diseased stools, and from healthy plants were phuUtei, and two 
months later nine out of ten of the first-named exhibited the tyjheal 
symptoms of streak, while the other two sets of cuttings reniained 
free from infection. This indicates that the disease is transmitted 
by infected cuttings, as in Natal, and also that secondary inbadion 
in the field is relatively infrequent in Mauritius. 

Subsequently the disease was observed on maize plants. 
Attempts to transmit it from infected to healthy indivi<luals by an 
undetermined species of leaf-hopper gave negative results. 

[This announcement was also published by H. li. Dodds in the 
S, African Sugar Joiirn., ix, 9, p. 583, 1925.] 

Bibd (M.). Soil hygiene in its relation, to Came ‘ disease h— - 
Intern. Sugar Journ*, xxvii, 320, pp. 423-424: 322j pp. 536- 
537, 1925. 

At the end of 1924, vigorous canes on several estates in the 
Berbice district of British Guiana began to witlier at the top ; 
growth appeared to cease and finally death ensued. The Colonial 
Mycologist concluded, after a thorough exaniinatiom tlnit eane 
was not diseased and suggested that a toxic con<litio,u of tlui mil, a 
grey clay, might be responsible for the damage [see also above, ]>. 3]. 

The writer's analyses of soils from the affected lields and of the 
ash of the juice from dead canes showed a considerable exef‘ss uf 
magnesia over lime, a condition which is widely lield to be detri- 
mental to sugar-cane. The affected soils \vere extremely imper- 
meable, and the increased demand for lime consequent ujjon the 
■abnormally rapid growth of the canes which marked tlnw4924‘ 
season led to an excessive withdrawal of this element. On the 
death of the canesi the slow circulation of the soil water probably 
restored the lime-magnesia equilibrium, since the succeeding crop 
made vigorous growth. 

If this explanation of the trouble be correct, the obvious safe- 
guards against recurrence are such as will render the soil more 
porous, e.g., incorporation of vegetable matter, moi*e thorough 
tillage, and the application of lime lor the dual purpose of flocculat- 
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ing the soil and acting as a reserve in times of abnormally rapid 
growth. In fields where there was ample oi-ganic matter in the 
soil, withering did not occur. 

Three epidemics ’ similar to that described above are stated to be 
on record for British Guiana, each one following a favourable 
season for cane growth. 

McGeorge (W. T.). Tlie root rot problem of Sugar Cane. — 
Eeprinted from the Proceedings of the Hawaiian Section of the 
American Chemical Society^ Honolulu, November 1, 1924, in 
Facts aho%it Sugao% xx, 31, pp. 730-732, 1925. 

The term ‘ root rot ’ of sugar-cane is here used as an extension 
of the older name 'Lahaina disease' [see this Review, iii, pp, 483, 
484], which in Hawaii constitutes a general problem involving a 
number of phases of soil fertility. The failure to trace the etiology 
of this disease in the past is believed to be due to the assumption 
that some definite causal agent was at work, rather than a number 
of environmental factors, such as climatic conditions outside the 
range of adaptation of the plant or variety (H. 109, for instance, 
being totally unsuited to many Hawaiian localities) ; poor physical 
condition of the soil; the presence of toxic, soluble substances in the 
soil solution ; conditions productive of abnormal or subnormal 
activity of soil micro-organisms ; and plant food deficiencies or 
excess. 

During the past few years the chemical department of the 
[Hawaii] Experiment Station has investigated the root rot problem 
along lines suggested by a knowledge of soil types, special attention 
having been given to acidity [see this Review, iv, p. 126]. 

The nodal accumulations of iron and aluminium described by 
Hoffer in connexion with his studies on root rot of maize [see this 
Revieiu, iii, p. 32] are stated to be found also in sugar-cane. At 
the Eoyal Hungarian Institute of Plant Physiology similar data 
were obtained in the course of an investigation on root i^ot of sugar 
beets, in which an increase in aluminium content was uniformly 
found to precede invasion of the tissues by the causal organism 
\Pythium de Baryannm, Phoma betae, or Aijhanomyces levis : see 
this Review, iii, p. 637]. 

Experiments are now in progress to test the value of various 
methods of correcting the aluminium toxicity of the soil. Applica- 
tions of superphosphate at the rate of 20 tons per acre produced 
only a temporary ’response. Lime has given no immediate improve- 
ment but, as experiments conducted elsewhere have shown, only 
very slow progress can be expected from this form of treatment. 
Furthermore, the correction of aluminium toxicity may be only one 
factor in the solution of the root rot problem. 

In conclusion the necessity of close co-operation between chemists 
and plant pathologists is emphasized. 

Earle (F. S.). Sugar Cane root diseases. The greatest cause of 
loss to the Cane growing industry — means of prevention,— 
Facts about Sugar, :k.x, S7, 'p. SS2>, l92h\ 

Referring to McGeorges paper on root rot of sugar-cane [see 
preceding abstract], the writer gives a brief outline of his views, 
based on twentv vears’ research, on the nature of this disease. 
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Many so-called cane diseases should really he regarded only as 
symptoms of root rot. Among these symptoms nan’' be mentioned 
top rot, wither tip, rind disease [ilelaacuniinn s-/(v7njri.], and (at 
any rate in some cases) red rot \OulletotricIiii ut> The 

actual destruction of the roots may be accomplished l>y any one of 
several facultative parasites, e. g., species of and 

Pytkmm. 

Among the causes of the lowered vitality which prediisposes the 
plant to the attacks of these fungi are the bad nu^ehauical or 
chemical condition of the soil and the presence of other parasites 
or diseases, especially mosaic. In the wiitcr's opinion, niiie-teuths 
of the present losses from root diseases could easily u})viated by 
better cultural methods and greater care in varietal selection. 

BuimwiTZ (G. K.) & Ereheyeva (ilme A. i\L), 05 OTnonieniin 

Botrytis cinerea Fers. K pogy Sclerotinia, [On the ivlulion-* 
ship of Botrytis dnerea Pars, to the genus — 

Morbi Flcmtarmii, Leningrad, xiii, 3-4, |3|). 1924. 

[German summary. Eeceived October, 1925.] 

After a brief review of the literature on the genetic rcdationship 
of Botrytis cinerea to the genus Sderotiaiiiy the authors give a 
description of their attempts in 1924 to establish a genetic con- 
nexion between these organisms, using pure cultures of B, ('.inereic 
and of S. libertiana [jS. scleo^otioriini] collected from plants of 
Solamim citimllifoliivni badly attacked by both in the exj)eri- 
mental greenhouse of the Phytopathological Section of the Chief 
Botanic Garden in Leningrad. 

Under none of the conditions tested could S. scieroiiorum be in- 
duced to produce a conidial stage. Sclerotia allowed to overwinter 
on the host in the unheated greenhouse, and those produced on carrots 
in the laboratory (the latter after a rest period of two months), both 
gave rise to apothecia with ascospores, while on very rich nutrient 
media the sclerotia only produced a mycelium without forming 
apothecia. On the other hand, B. cinerea only formed sclerotia on 
all the culture media tested in the laboratory and under natural 
conditions on the host, and an ascospore stage could not be induced 
to develop. 

Disinfection of Tobacco seed with formalin. — Journ. DepL Ayrk, 
S, Africa, xi, 2, p. 121, 1925. 

Attention is drawn to the advisability of disinfecting all toljaeco 
seed before sowing on account of the danger of the introduction of 
the wildfire disease [Bacterimn tabamm] into the seed-bed. 

Soaking in a weak formalin solution (i part of 40 per cent, com- 
mercial formalin to 16 parts water) for 15 minutes is recommended, 
followed by thorough washing and subsequent storage until sowing 
time in a place free from contamination with old tobacco leaf. If 
thoroughly washed, treated seed should remain good for at least 
three months, 

Lilly (C. H.). Iffiould spoilage in TobB^ccOn—Indust Chem., i, 4, 
pp. 182-184, 1 fig., 1925. 

The two most active agents of mould spoilage in fermenting 
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tobacco are stated to be Aspergillus fumigatus and A. glaums^ 
both of which are liable to reappear, under suitable temperature 
and humidity conditions, in the manufactured article. 

A study of the possibilities of controlling this type of damage 
points to a more extended use of steam in the manufacturing pro- 
cesses, especially for the dark grades of tobacco. Moist heat at 92® 
to^97®C. is usually suflScient to kill the most resistant fungus 
spores in 5 to 10 minutes, while at 85® to 92® approximately half 
an hour is necessary to produce the .same result. A temperature of 
50®, such as is normally reached in the fermentation process, is 
stated to have little or no effect on the spores unless very prolonged* 
By incorporating with the steam supply 2 or 3 per cent, acetic acid, 
combined with the use of a special apparatus (British Patent 
No. 226,847 of 1923), it is claimed that sterilization can be effected 
in a few minutes at temperatures below 80® without affecting the 
colour of the material. 

NaxJMANX (A.). SchadigTingeu der TomatenpEanzen. [Injuries 
of Tomato plants.] — Die Kranhe Pjianze, ii, 9-10, pp. 195-198, 
1925. 

The following diseases of tomatoes are briefly described in 
popular terms and suitable control measures recommended. Wilt, 
due to RkizoGtonia [soZa^ii], Fasarium lycopersici, or Sclerotinia 
Jsclerotioruvi] ; stem blight {Diplodina lycopersici = Didymella 
lycopersici) [see this Review,!, p. 150]; late blight {Fhytoplitliora 
infestans) ; leaf spot {Septoria lycopersici var. europaea or Myco- 
sphaerella citrullina) ; leaf mould {Cladosporimn fulviim) ; fruit 
rot (Phoma destriictiva); and the physiological disturbances, mosaic, 
leaf roll, and hollow stem. 

Buegwitz (G. K.). E Bonpocy o nepe^a^e „ BepniHHHOi thhjih “ 
nJioji;oB Tometob, BHSHBaeMOfi Bact. lycopersici. [On the 
question of the transmission of the Tomato fruit ‘ blossom-end 
rot ' caused by Bact lycopersiciJl — Morhi Plantarum, Lenin- 
grad, xiii, 3-4, pp. 128-130, 1924. [Received October, 1925.] 

The author claims to have established by experiments in the. 
spring of 1924 that Bactermm Zycopersici,the cause of the blossom- 
end rot of tomato fruits described in a former paper [see* this 
Review, iv, p. 318], may overwinter on tomato seed, without the 
latter losing its germinability. Plants raised from such seed 
developed normally and bore healthy fruit, but somewhat reduced 
in number as compared with the controls. Inoculation experiments 
by spraying the flowers, before their setting, with a two-day old 
culture of the organism on bean agar, gave positive results; the 
young fruits fell off shortly after setting and presented lesions 
typical of the disease, the causal organism being recovered from 
such lesions. The author believes, however, that this mode of 
infection does not occur frequently in nature, and inclines to the 
view that the disease is transmitted by insect agency. 

Shapovalov (M.), High evaporation: a prectirscjir and a con- 
comitant of western yellow Tomato Phytopath. ^ xv, 

8, pp. 470-478, 6 graphs, 1925. 

In connexion with his investigations on the correlation between 
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climatic factors and the distribution and severity of \Y0stern yellovr 
tomato blight [see this iv, p, 669], the author cites a number 

of statistics to substantiate his claim that a coral diaition of high 
temperature and low humidity is conducive to the dijvelopmenfe of 
the disease. 

The summer of 1924 -was marked by an unusually liigh evapora- 
tion in all those regions where western yellow hliglit uftcurrerl in 
an epidemic form. Reports from Utah show thai. the lossi»s froir* 
this disease {30 to 35 per cent,) were heavier than in any yt‘ar since 
1905, while in Washington State 50 to 75 per cent, of tlu^ crop was 
affected. Similar conditions prevaile<l in .Idaho. In C/alirnrnia, 
where tomato cultivation is practised in widely contrasting locali- 
ties, the amount of infection ranged from praeticnilly nil in ike 
humid coastal regions to nearly 100 per cent, in districts with a 
high rate of evaporation. It is further regardt‘d ns significant thai 
the first definite record of the oeeiirrenee <d‘ tlu‘ disease east of the 
Rocky Mountains, in Kansas, wms made in 192-1. 

During the most severe period of Might in 192'b the average 
monthly relative humidity in the affected areas appears (from a 
study of the local meteorological records) to have 1.»e(m Ijclow 35 per 
cent, as compared with over 50 per cent, in those which remained 
free from infection. The extremes for each group were found in 
the San Joaquin Valley of California for the former, and near 
Vancouver and San Diego for the latter. High evaporation is not 
* only associated with, but also precedes, severe spells of Idight. 
especiall}? at the outset of the season. 

When the evaporation rate drops to a low level for aii}^ length 
of time affected plants may show a partial recovery which is 
regarded as of considerable scientific interest, tlioiigh of little 
practical value since the restoration is seldom complete. On the 
Riverside (California) experimental plots nearly 10 per cent, of the 
blighted plants showed partial recovery during August. 

It is thought probable that evaporation has an important bearing 
on the diseases of many agricultural crops, and it is suggested that 
more ^ meteorological stations should collect evaporation data in 
addition to those on other atmospheric factors. 

Baunacke (W.). Zum Blattrollea der Tomaten. [The leaf roll of 
Tomatoes.]^ — Bie Kranke Pjimize, ii, 9-10, pp. 204—205, 1925. 

Thewwiter attributes leaf roll of tomatoes exclusively to shortage 
of water during the critical period of growth. His tomatoes have, 
shown no sign of the disease when interplantecl with cucumbers on 
a ridge of gmxlen soil above a trench 30 cm, in depth, tliree-quarters 
filled with fresh manure and the remaining quarter wuth compost. 
The foundation of manure ensures the rapid development of the 
plants and the cucumber foliage supplies the necessary shade a.tid 
keeps the soil moist. When these measures were accidentally 
omitted the plants contracted the typical symptoms of leaf roll. 

Toxjmey (J. W.) &Li (T, T.). Hursery investigations with special 
reference to damping-off. — Yale Univ. School of Forestry Bulk 
10, 36 pp., 1924. [Received October, 1925.] 

From April to September 1923, a series of investigations was 
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carried out at the Nursery of the Yale School of Forestry to deter- 
mine an effective means of control of damping-off caused by PytMum 
tie Baryanum and species of Corticiwm and Fusarmm [see this 
Review, iii, p. 308] on white {Pieea canadensis), hemlock 

(Tsuga canadensis), and white pne (Finns strobus). Special atten- 
tion was paid to the effect of the soil disinfectants tested on the 
germination of the seedlings, the development of weeds, and the 
physical characteristics of the soil. 

The experimental sandy loam beds, which measured 4 by 12 ft.^ 
were kept covered, either by boxes (beds 1 to 5) or by a mulch of 
leaves (6 to 10), previous to germination, when they \vere exposed 
to the air. Of the four agents recommended by Hartley [loc. cit.] 
for the control of damping-off, sulphuric acid and formaldehyde 
were selected as the most practical for general use. The sulphuric 
acid was applied to beds 1 to 5 at the rate of and fluid oz., and 
formalin (40 per cent, formaldehyde) to beds 6 to 10 at that of 
and fluid oz. per sq. ft. of seed-bed. The covering soil in all the 
beds receiving formalin was treated with the same agent at the 
rate of fl^^id oz. per cu. ft. of soil. The acid was applied to 
the beds immediately after sowing and the formalin a week before. 

A survey of the seasonal weather data [which are presented in 
tabular form] shows that there were three periods of high tempera- 
ture (maximum 90® to 95® F.) in June which were particularly 
favourable for excessive loss from the disease in question. 

The application of sulphuric acid caused a marked change in the 
physical characteristics of the top soil, which became so compact 
that many of the seedlings were unable to penetrate it. This may 
be prevented by keeping the top soil thoroughly damp during the 
whole period of germination; or the beds maybe rolled and the 
seed left uncovered on the surface. Sulphuric acid was found 
extremely efiective in the eradication of weeds. 

Germination was found to be accelerated by the application of 
formalin to the beds and retarded by that of sulphuric acid. Both 
treatments reduced the percentage of germination, but seeds of the 
same species gave higher germination values in the beds treated 
with acid than in those receiving formalin. 

In the spruce and pine beds the effect of formalin was not clearly 
marked, but sulphuric acid reduced the damping-off. In the hem- 
lock beds, where the controls showed a loss of 46*5 per cent., the 
effective results of both sanitation treatments were more evident ; 
the losses in the plots receiving the light, heavy, and surface appli- 
cations of formalin being 44, 2*4, and 24*3 per cent., respectively, 
while in the acid-treated beds they amounted only to 0*3 per cent, 
for the light application and nil for the heavy one. 

There was a marked retardation of growth of the seedlings in 
the acid-treated beds, whereas the formalin treatment (especially 
the heavy applications) almost uniformly stimulated development. 
The acid treatment further caused a dwarfing of the whole root 
system. The weaker acid treatment, however, resulted in the 
highest number of surviving seedlings at the end of the season 
(1,310 of all species, compared with 1,031 in the control section and 
459 in that receiving the weak formalin treatment). 
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Dufkbnoy (J.). lies tumeurs des r^sineux. tiiiiioiirH of 

coniferous trees.] — Rev. Path. Veg. et Enf. A*jrfj\. xii, 2, pp. 

102^-112, 1,925. 

In the present paper a somewha| detailed is iriven (jf the 

author’s work on the tumours of coniferous trees whicdi has heen 
already noticed [see this Mtvieiv, iv, p. 513], 

G,inii (L. S.), Hotes OIL sporophores of Polypoinis scliweiiiitzii 
Pr. on. Yellow Pine in California.^ — PhgfopuHL^ x\\ H, pp. 4112- 
493, 1925. 

The heartwood of living yellow pine (Pi pomlenfm) is stated 
to be often affected with the l>rowii carbonizing rot usually 
attributed to Folyponis sckimiiutzii, although in t'alifornia 
positive identification is general!}^ inipo.ssible owing to the ran* 
conjunction of the friictitications with, the decay, two addntionu! 
cases of which, in the pine forests of the Hii‘rra Nevada, an? de- 
scribed. In one instance stipitate sporophores with a large round 
pileiis were found at a distance of 5 ft. from the base. Wlnui tlie 
tree wnis felled, a contintioiis column of decay was futnid to extend 
through the bole for over 35 fk, rendering the first- two iti ft. saw 
logs worthless and reducing the value of the tliird. In the second 
case, the sporophores were not only emerging from the surface 
roots, but 12 or 14 more were growing out frotn a licaled fire scar 
extending about 15 ft. from the ground. 

It is thought probable that the sporopliores only a|)pear when 
wounds on the tree permit the mycelium to grow outwards from 
the heartwood. 

Bonbabtzeff (A. S.). Polyporus imberMs (Bull.) Pr., Kan napaeuT 
[PolgpOTus imberlm (Bull.) Fr. as a parasite of 
trees.] — JforZ^i Plantarwmy Leningrad, xiii, 3-4, pp. 124-128, 
1924. [German summary. Received October, 1925.] 

A 75-year-old and about 17 m. high elm tree in the Chief 
Botanic Garden in Leningrad, which was blown down during tlie 
disastrous flood in September, 1924, was found to have '^Ixien 
internally rotted, while still alive, by Polypo7nis hnberbis (Bull) Fr. 
(considered to be synonymous with P. jmnosus (Fers.) Fr., and 
P. holmiensis Fr.). The rot extended from the base of the tree to 
12 m. in height, involving the major portion of the heartwood but 
not penetrating the sapwood. It appeared to have originated in 
two wounds from broken branches situated at a height of 5-5 ami 
6*5 m. from the soil, where extensive cavities had formed, con- 
taining large accumulations of the sporophores, a detailed morpho- 
logical description of which is given. Microscopical examination 
showed that the attacked wood was not uniformly rotted; atuong 
yellowish-white or almost colourless layers in strongly attacked, 
wood, there existed weakly infected or even entirely healthy 
layers. The first to be destroyed were, apparently, the lignified 
elements of the medullary rays, the wood fibres resisting longer. 
All the large vessels, tracheids, and the /wood parenchyma were 
permeated with hyaline, branching hyphae, from 2 to 3*2/4 in 
diameter and frequently provided with clamp-connexions. In the 
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small vessels, and when passing through the w^alls and pits, the 
hyphae were much more slender, averaging from 1 to 1*5 fi. 

From this case and from the existing records of the occurrence 
oi Polyporus imberbis on other trees in Russia [a list of which is 
given'], the author is led to believe that this fungus is a not unim- 
portant factor in the death of many trees. 

Plant Diseases Law (Law 10 of 1925). — Joiirn. Jamaica Agric, 
Soc., xxix, 7, pp. 267-280, 1925. 

The Jamaica Plant Diseases Law has recently been revised and 
all the Orders under it are included in this paper. The only 
notifiable disease is Panama disease of bananas [Fusarium cubense\ 
but three other plant diseases are legislated against as ‘ Infectious 
plant diseases They are the Bonnygate disease of bananas 
lSphae7^ostilbe musamm], bud rot of coco-nuts [Phytophthora 
palmivoTo], and mosaic disease of sugar-cane. The prescribed 
measures against Panama disease are given in great detail [see also 
this RevieWy iii, pp. 64, 407 ; iv, p. 620]. They include the dis- 
infection of the boots or feet of persons passing over infected land 
and of the implements used in removing diseased plants or in other 
operations ; the cutting down and examination of the base of every 
banana plant within the radius of a chain from any diseased plant, 
and the treatment of the whole of the area within a chain from the 
nearest diseased plant by digging up all the plants and burning or 
liming all that are diseased and by liming and leaving exposed the 
holes ; the removal and destruction situ of all root crops within 
the area, which is then kept unplanted for at least a year and 
secure from entry by any person or animal ; replanting can only be 
done under permission. The transport of banana plants or suckers 
from one parish to another is only permitted under licence. No 
banana leaves or trash may be used for wrapping anything moved 
by road or rail, except for packing bananas for transport to 
registered buying stations, where the wrappings are destroyed 
by fire. 

Against the Bonnygate disease the measures provide that infected 
plants are dug up and limed after cutting into small pieces, and the 
holes are limed and left exposed, after which replanting is not 
permitted, nor may suckers be allowed to grow, for a period of 
three months. 

Bud rot of coco-nuts must be treated by cutting down the palms 
and charring the tops by fire when the heart is aftected, or by firing 
the expanded leaves when only the leaves are attacked. In the 
latter case the tree must be cut down if it does not put out healthy 
shoots within four months. 

Sugar-cane mosaic in fields established before 15th December 
1920 is treated by roguing where there is not more than 10 per 
cent, infection and the canes are less than four months old. Where 
there is more than 10 per cent, no cane can be used as ^ seed ’ from 
the infected fields. In fields established since 15th December 1920 
all infected plants less than four months old must be removed (but 
if there is more than .10 per cent, infection there may be an appeal 
to the Director of Agriculture) and no cane from inf ected fields may 
be used for planting. 
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Tlie importation into the Island, of citrus plants, buds, and grafts 
from any source is absolutely prohibited, with a view to preventing 
the introduction of citrus canker [Pseitdoriiomc.^ 

Regulations under the Importation of Plants ()i'dtn% 19:25, provide 
■for fumigation at the Port of Kingston of plants from the United 
Kingdom or the United States and the admission of plants from 
other countries only under permit and inspection, with treatment if 
necessary. 

Black scab in Potatoes. — Third liepl, Mitu of Aqrm, 

Northern Ireland, 1923--M, pp. 78, 97-10:2, 19:25. 

On the whole, the provisions of the Orders in force for tht^ 
prevention of the spread of potato wart {Sy tichidrUtm' e luiohii)! ieiirii) 
in Northern Ireland have been carefully observed. There is stated 
to be no doubt that the general planting of immune varieties (of 
wdiich 17 are now approved by the Ministry) is the only adeipiate 
means of eradicating the disease. During the sumnuu* of 19:24, 
3,986 purity certificates were issued, covering some 11,090 acres in 
the scheduled ai'ea. 

The regulations (Black scab in Potatoes (Northern Ireland) No. J2 
Order, 22nd November, 1923} governing the movement of potatoes 
out of scheduled districts, a complete list of which is given, are 
cited and fully explained under the various headings. 

Verordnung zur Ahwelir der EiuscMepiJung des Kartoffelkrebses. 
Vom 4. Juni 1925. [Order of 4th June 1925 for the pre- 
vention of the introduction of Potato wart.] — De'idsche Obst- u, 
Gemusehaiizeit, Ixxi, 33, p. 471, 1925. 

On and after 1st July 1925 potatoes may only be imported into 
Germany through certain customs-stations where they will bo 
subjected to an examination for freedom from wart disease (Syncltip 
trkim endohiotimimi). Such an examination may, at the discretion 
of the authorities, be dispensed with in cases wdiere the consign- 
ments are accompanied by a certificate from an accredited official 
of the country of origin stating (a) that the potatoes have l>een 
examined and found free from wart disease, and (b) that they were 
grown in healthy soil, no infection being present witliin 500 m. of 
the field. 

Begelung des Bezuges, der Ahgabe uud der Verwendung gifthal- 
tiger Pfiauzenschutzmittel. [Regulation concerning the pur- 
chase, delivery, and application of poisonous plant dLs- 
infectants,] — Wkener Landtv. Zeit, Ixxv, 39, p. 3:29, 1925. 

As from June 1925, certain amendments, destined to facilitate 
the purchase of a number of standard fungicides and insecticides in 
Austria, have been made in the decree of 21st April 1876, regulat- 
ing commerce in chemical preparations containing toxic substances. 
These amendments (of which full particulars may be obtained at 
the Staatsclruckerei, Rennweg 12a, Wien III) are especially 
intended to help individual farmers, vintners, and others to obtain 
the necessary preparations without the complications and delays 
entailed by the former methods of procedure. 
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WMte Pine blister rust. — Ann. RepL Massaclmsetts Dept, of 
Agric.for the year ending November SO, 1928, pp. 31-32, 1924. 
[Received 1925.] 

A brief account is given of tlie methods adopted for |he control 
of white pine blister rust [CJronartium rihicola\ in Massachusetts, 
where the disease was detected during 1923 in 20 additional towns, 
making a total of 144 infected to date. During the period under 
review, an area of 198,361 acres was examined at a cost of 12 cents 
per acre. The numbers of wild and cultivated Rihes removed were 
1,558,107 and 14,887, respectively. 

Blumer (S.). Bie Perithecien des Eichenmebltaues (Microspbaera 
alpMtoides Griff, et Manbl.). [The perithecia of Oak mildew 
{Microsphaera alphitoides Griff, et Maubl.)] — Mitt N aUirforsch. 
GesellscL Bern, 1924, pp. xliv-xlvi, 1925. 

This is an author's abstract of a paper read before the 49tli 
meeting of the Berne Botanical Society in 1924. 

During October, 1923, the perithecia of oak mildew were found 
in considerable abundance in the vicinity of Berne. In order to 
elucidate the systematic position of the fungus [see this Review, iii, 
p. 616], the perithecia of the oak mildew were compared with the 
forms of Microsphaera cdni on Alnns glutinosa and Viburmim 
opvZm. The measurement of 100 perithecia of each gave the 
following averages : M. on oak, 131 yu; M. alni on Almos, 98 
alni on Viburnum, 93 ji. The corresponding number of appendages 
was 17, 10 to 12, and 6, respectively. A further distinction between 
the Microsphaera on oak and the other forms lies in the almost uni- 
form occurrence of the former on the upper side of the leaf, while 
the latter are nearly always found on the under side. The very 
profuse conidial development of the oak Mieros 2 ohaera constitutes 
another distinguishing character. 

Pending a more exhaustive investigation of the collective species 
M. alni, the author prefers, on the basis of these differences, to 
consider the oak mildew as a separate species, for which the name 
AT. alphitoides has precedence, though the conidial characters on 
which Griffon and Maublanc founded 'their diagnosis have been 
shown bv Buchheim floe, cit.l to be atypical. 
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into five categories according to their reaction to this type of 
damage. Among the excessively susceptible hardwoods may be 
mentioned Acer 'psemloplatanus, A, negimclo, Aesciihis glahra, 
Fmxinus, JRIms cotimis, Sbxid Sorhus, Conifers included in a 
similar group are Ahies halsamea, A, pectmata, A^nordmarmimiay 
A. imsig-nis, Picea ajanensis, P. excelsa, and Pimis strobus, 

Sedlaczek. Holzkonservierimg mit QuecksilherverMndmagen. 
FTSmber preservation with mercury compoimdB.]--lIolztveU. 
xl 35, Pin 13-16, 1925, 

A brief account is given of the properties of mercury salts, witli 
special reference to corrosive sublimate, and some of the more 
important patent and other processes devised to facilitate the im- 
pregnation of timber with these compounds are described and 
discussed [see also this Review, iv, p. 454]. 

Lead chloride may be mixed with corrosive sublimate in the 
ratio of 1 to 9 parts of the former to one of the latter, the resulting 
mixture being applied in solution at a strength of 1 to 2 per cent. 
The efficacy of this compound was strikingly demonstrated on 
Merulius [lacrymam']. Owing to its much greater solubility, zinc 
chloride may advantageously be substituted for lead chloride, or it 
may be combined with the latter. All such compound mixtures 
must contain at least 10 per cent, solid sublimate. Similarly, 
copper sulphate may be mixed with corrosive sublimate, with or 
without zinc chloride. 

In order to obviate the corrosion of iron and other metal con- 
tainers by sublimate solutions, the admixture of soluble silicates 
(100 parts water glass at 85° to 40° R. and 1 part of sublimate to 
900 parts of water) has been recommended. 

The tendency of corrosive sublimate to combine wdth proteids 
may be reduced by the admixture of fluorides, e. g., 9 parts of a 0*6 
per cent, solution of sodium fluoxdde to 6-5 parts of a 0*6 per cent, 
solution of corrosive sublimate. 

Metallic soap solutions, i. e., mercury resin soap dissolved in 
hydrocarbons, such as paraffin, anthracene, or mineral oil, tar, and 
the like, have been recommended as forming good protective 
coatings. 

Other mercury compounds alleged to be suitable for timber 
preservation include hydroxymercuric acetic anhydride, hj^-droxy- 
mercuric benzoic anhydride, hydroxyphenylene mercuric oxide, 
hydroxyorthonitrophenylene mercuric oxide, mercurized ortho- 
acetylaminophenol, and mercurized toluidine, which are soluble in 
aqueous, dilute ammonia. These products are dissolved in alkalies 
and applied at a strength of 04 to 1 per cent. 

Blueing of timber, especially pine wood [caused hj GemtostorneHu 
spp. ; see this Revietu, iv, p. 321], may be prevented by treatment 
with mercuric chloride alkali sulphide or other mercuric sulphide 
compounds. 

Moll (F.). Heuere tJutersucliungeii lilber die Wirkung von Teerol 
als jkolzsckutzmittei. [Recent investigations on the action of 
coal-tar oil as a timber preservative.]—2ber, xxiii,18, pp. 299--- 

\,,,,,,:;300;.1925.,y; 

Bateman’s recent investis’ations on behalf of A mAtnAci-n 
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Preservers’ Association in connexion with the action of coal-tar oil 
as a timber preservative are summarized. 

The protective action of coal-tar oil is known to depend partially 
on the toxicity of certain constituents* It has been shown that 
the hydrocarbons are the most effective of these by reason both 
of their solubility and their specific toxicity. The latter factor 
was tested in every case on artificial cultures of wood-destroying 
fungi. 

With the exception of normal hexane, in which the killing-point 
was reached at a saturated solution of 0*0013 per cent., the requisite 
concentration for the destruction of the organisms used in the tests 
exceeded 0-002 per cent. Hexane is extremely efficacious, but too 
volatile to be of any practical significance ; it is at least ten times 
as toxic as benzole, but the latter is more than one hundred times 
as soluble in water as hexane. Naphthalene is soluble only to the 
extent of 0-003 per cent, in water, compared with 0-245 per cent 
in a 2 per cent, pyridine solution. In one series of tests normal 
hexa-decane was used to reinforce solutions of pyridine, aniline, 
phenol, various alcohols, sodium oleate, &c., but neither solubility 
nor toxicity was thereby increased. Octane decreased the toxicity 
of alcohol. Purified petroleum oils were subjected to fractional 
distillation and intercepted every ten degrees, but none of the 
fractions suppressed the development of wood-destroying fungi. 
The lowest boiling oils were the most effective, but as a whole 
refined petroleum appears to be of little value as a timber pre- 
servative. 

Jones (F. R.) & Linford (M. B.). Pea disease survey in Wiscon- 
sin. — Wisconsin Agrie, Exper. Stat Bes, BtilL 64, pp. 1-31, 
1 fig., 1 map, 5 graphs, 1926. 

In this bulletin fuller details are given regarding the survey of 
pea diseases carried out in Wisconsin in 1924 [see this Review^ iv, 
p. 646]. , 

The disease chiefly dealt with is the root rot caused by Aphano- 
myces eiiteiches, which is . assumed to be indigenous in Wisconsin 
soils, occurring especially in wet districts. The season of 1924, 
however, was cool and favourable for the development of peas, 
so that the damage to the crop was not so great as in previous 
years. 

In some cases a newly observed ‘wilt" disease was more destruc- 
tive than A. euteiches, and this disease [the cause of which is not 
described] is considered to be the second in importance of those 
encountered. Losses were also caused by ant hracnose (OoKeto- 
fricJmm pisi), which was the most injurious of the diseases 
damaging the foliage. 

Other diseases noted but not causing important losses were : 
a new foot rot caused by a species of Bkoma ; seedling injury by 
Rhizoctonia soldni; seedling and root injury by species of 
Pythium; leaf and pod spot {Ascochyta pisi) ; leaf blotch 
pisi) ; leaf {BeptoTia flagelUf era) ; downy mildew 

viciae) ; bacterial blight {Pseudomonas pisi) ; and mosaic. 

Root rot was found in 32 per cent, of all fields examined, 11 per 
cent, being severely infected. The aggregate loss in the inspected 
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fields is estimated at 8 per cent, of the total yield, but since 
diseased fields were especially sought in the survey, it is believed 
that the loss on the pea crop as a whole was less than this figure. 

The only commercial variety of pea actually growing in the 
surveyed area that showed an appreciable degree of resistance to 
root rot was the Green Admiral, and even this was greatly damaged 
when not planted early. 

A five- or six-year rotation and the avoidance of poorly drained 
soil are suggested as methods of controlling root rot; but when 
continuous planting seems advisable a careful inspection of the 
fields will reveal the presence of the disease before it becomes 
destructive, and the land can then be rested. 

SzEMBUL (S. J.). AHTpaKHOS THKBeHHBix pacTenHt (CiicurMtaceae) 
B HnsKieM IIoBonme. [Anthracnose of Cucurbitaceae in the 
Lower Volga region.] — Comment, Inst, AstTiwlnvaeibsis ad 
defensiomm plantanim, i, 4, 16 pp., 2 figs., 19:25. 

The melon, watermelon, and cucumber growing industey [of con- 
siderable economic importance in the south of Bussia] is stated to 
be seriously threatened in the Lower Volga basin by the increasing 
spread and virulence of anthracnose {Golletotrickmn lagena/r'i’wm 
(Pass.) Ellis et Halst., synonymous, according to the author, with 
G, oligoohaetum Cav.). The disease is believed to have been intro- 
duced into the administrative district of Astrakhan with cantaloupe 
or watermelon seed between 1910 and 1912, since when it has 
spread over the whole of the Governments of Astrakhan and 
Tzaritzine and the Kalmnk Territory, frequently destroying the 
entire crop both in the field and under glass. The attribution in 
the Russian literature of a macroscopically similar disease of 
squashes {Gibcurhita pepo) to the same organism is believed by the 
author to rest on a diagnostic error, as the specimen submitted to 
him was found to be affected with Sporodesmium nvueosiim Sacc. 
var. pluriseptatum Karst, et Har. [see this Review, ii; p. 535], 

On the ground of local experience and personal experiments the 
author recommends, as contiml measures, a crop rotation of at least 
three years, and seed disinfection, the best results in the latter 
having been obtained with a 1 to 1,000 solution of corrosive 
sublimate. Spraying with Bordeaux mixture was found to be 
efficient only when the application was made very thoroughly, 
care being taken to spray both sides of the leaves and the stems, a 
process involving much labour. 

Deckenbach (K. N.). 0 MyTOHCTopocHHBix ppuSax, napasiirnpyio- 
nmx Ha Thkeghheix h TafiaKe Ha IOjkhom 6epery KpHMa. [On 
mildew fungi parasitizing Cucurbitaceae and Tobacco on the 
south coast of the OrimeaJ— ATorSi Flantarmn, Leningrad, xiii, 
3-4, pp. 98-102, 1924. [Received Octobeiv 1925.] 

In the Crimea the conidial stage of Cacurbitaceous mildew 
fungi is most common on cucumbers and the small variety of 
vegetable marrows, rarer on squashes, and still less frequent on 
melons ; on watermelons it was only observed on the cotyledons 
of six-weeks-old seedlings, except once, in October, on a leaf of 
a watermelon plant in a garden when it occurred in the form of a 
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weakly developed mycelium bearing a few conidia. In addition to 
the eight cases enumerated in literature [a brief review of which is 
given] in which the ascospore stage of the fungi {Erysipke cichora- 
cearum and Sphmrotkeoa \hiimuli var.] fuliginea) were found on 
Cucurbitaceae, details are given of eighteen new records of this 
stage in various localities of the Crimea, perithecia of S. fuliginea 
being by far the more predominant on squashes, vegetable marrows, 
and melons; E, cichoracearum was not recorded on the latter 
host. 

In view of the observation that, in the Crimea, plantations of 
tobacco growing in the vicinity of gardens with Cucurbitaceae 
infected with mildew usually suffer severely from attacks of Oidium 
tabaci Thiim. which, according to Salmon {Mem. Torrey Bot. Club, 
ix, 1900), is the conidial stage of E, cichoraGearum, an attempt was 
made to establish through cross-inoculations whether the tobacco 
fungus is pathogenic to Cucurbitaceae. One-month-old seedlings 
of squashes, vegetable marrows, cucumbers, and melons reacted 
positively to infection with conidia of the tobacco organism, but in 
no case were perithecia formed on any of these hosts, neither are 
they known to occur on tobacco in Russia. On watermelon 
seedlings the results were inconclusive. 

A further series of cross-inoculations showed that the mildew 
from melon (with perithecia of S. fuliginea) is equally pathogenic 
to squash, vegetable marrow, and cucumber, on which the ascospore 
stage also appeared. Watermelons inoculated with the same 
organism reproduced only the conidial stage. 

Dbechslee (0.). The cottony leak of Cucumbers caused by 

Pythium aphanidermatum. — Journ. Agric. Res., xxx, 11, pp. 

1035-1042, 2 pi, 1 fig., 1925. 

Cucumbers sativus) grown in the south-east of the 

United States occasionally suffer not inconsiderable losses during 
transit to the northern markets, due to a decay for which the author 
suggests the name 'cottony leak’ [see also next abstract]. The 
outstanding symptom is a luxuriant outgrowth of a cottony 
mycelial weft composed of non-septate hyphae, which entirely 
surrounds the fruit and is matted down, in places, into a wet 
membranous layer in which abundant oogonia with antheridia and 
oospores are found in all stages of development. The underlying 
tissues are water soaked, softened, and so lacking in mechanical 
firmness as to be readily divided with a blunt instrument * they 
also possess a peculiar, somewhat ' marshy ’ odour. 

Eure cultures of the organism were practically indistinguishable, 
in their general appearance, from cultures of Pythium de Baryamim, 
with the only difference that, while in the latter the aerial mycelium 
generally fails to develop until the third day, in the former it 
develops in quantity, under suitable conditions, by the end of the 
second day. The morphological features [which are brieHy 
described] of the reproductive apparatus of the cucumber fungus 
lead the author to consider that it corresponds to a fungus 
apparently first noted by E. J. Butler in India as a variety of 
Pythium gracile Schenk, parasitizing the roots and stems of ginger 
{Zingiber officinale) snid th.e roots of castor (Ricinw comm 
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Later, Subramaniam studied in India a fungus which he considered 
to be the same form, and differentiated it as a new species, P. 
hiutleTi. In the meantime, it had been found in the United States 
as the cause of a disease of radishes and of sugar beet by Edson, 
who described it as Rheoaporangium ap)hanicleTmcitmn, the type of 
a new genus of the Saprolegniaceae. The similarity and apparent 
identity of the American and Indian forms were pointed out by 
Carpenter, who found the fungus associated^ especially with a 
destructive root x'ot of sugar-cane in Hawaii. More recently 
Fitzpatrick made Carpenter’s inferences effective in a taxonomic 
sense by combining Edson’s specific name with both generic names 
Pythmm and Nematospovangmm^ the resulting binomials being 
presented as alternatives, choice between which was made de- 
pendent on the advisability of retaining or abandoning Schroeter’s 
genus Nematosporangkim as distinct from Pythmm, The autlior 
believes, however, that for the present the genus Pythiam should 
be retained in its more inclusive sense, as employed by de Bary and 
Butler. The cucumber fungus is therefore identified as Pythinm 
aphamdermatibrn Fitz. 

Artificial inoculation experiments showed that, under favourable 
temperature and moisture conditions, the fungus is able to attack 
cucumbers both with injured and uninjured epidermis. That the 
parasite is not specialized was proved by successful infection 
experiments with strains morphologically identical with that from 
the cucumber but isolated from dead female nematodes (Iletermlera 
mdicicola), pea {Pimm sativum), and from watermelon fruits 
affected with the huflf blossom-end rot. Besides cucumbers, the 
fungus was found to be strongly pathogenic for the patty-pan, 
vegetable marrow, and summer crookneck squash, all of w-hich are 
varieties of Gucurhita pepo. 

The sorting out of cucumbers affected by the fungus, and the 
lowering of humidity and temperature by adequate ventilation of 
the cars, combined possibly with refrigeration during transit, are 
indicated as means for controlling the disease. 

Dueohsleb (0.). Pjthium infection of Cabbage beads. — Phyto^Mitk,, 
XV, 8, pp. 482-485, 1 fig., 1925. 

In 1924 the writer examined a cabbage head from the Washington 
market which showed a conspicuous water-soaking of the inner 
leaves, extending somewhat farther along the fleshy midribs than 
over the thinner lamellae, and evidently proceeding from the point 
of attachment between the modified foliar organs and the affected 
core. Superficially, the diseased poi'tions of the leaves were nearly 
as firm to the touch as the healthy parts, but the deeper tissues 
were found to consist of a pulpy mass freely exuding water. 

Microscopic examination of the diseased tissues revealed a 
profuse mycelium, and portions of the material planted on corn- 
meal agar yielded cultures of a species oi Pythinm of the de 
Baryanum type, the morphology and taxonomy of which will be 
fully discussed in a comparative account of the genus Pythinm now 
in preparation. The sexual apparatus of the fungus is stated to 
show a marked divergence from that characteristic of P. de 
Paryanum, particularly in the relationship of antheridium to 
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oogonium. When the latter is intercalary and borne on the larger 
hyphae, fertilization is generally accomplished by cylindrical 
antheridia formed in the same hypha ; while in the case of more 
delicate hyphae, a sessile, pouch-like outgrowth develops from the 
hypha in close proximity to the oogonium and functions as an 
antheridium, together with a small portion of the hypha delimited 
by a septum. Communication is established by a tube originating, 
in the former case, in the septum, and, in the latter, in the pouch- 
like part. Sometimes antheridia developing from a hypha other 
than that bearing the oogonium are observed, these being either of 
the ' branch ’ type with the septum at the base of an inflated part, 
or of a modified intercalary type, consisting of an intercalary portion 
of hypha bearing a sessile inflated protuberance from which the 
fertilization tube is produced, with two delimiting septa. 

Inoculation experiments on healthy cabbage heads gave positive 
results, extensive water-soaking occurring within 24 hours, while a 
week after inoculation the infection had progressed into all the 
foliar elements composing the head for distances up to 60 mm. In 
the tissues of the fleshy midrib a watery condition results, not 
unlike that recently described as ‘leak' and 'cottony leak’ for 
diseases caused by congeneric forms in potatoes and cucumbers, 
respectively [see this Revieiu; Hi, -p, 476, and preceding abstract]. 
The infected tissues exhale an odour somewhat resembling that of 
stewing cabbage. 

A number of Pythium species of the de Baryamim type isolated 
from a variety of sources produced similar pathological effects on 
cabbage to those described above. Strains of P. afhanidermatum 
isolated from diseased watermelon and cucumbers affected by 
cottony leak also gave positive results. None of the species with 
spiny oogonia appears capable of infecting cabbage and the same is 
true of P. monospermiim, 

Tchoumakova (E. K). K Bonpocy o cnoeo6ax 6opb6h e paccaj^ouHHM 
rpndKOM. [On the means of control of the seedling fungus.]— 
Morhi Plantarum, Leningrad, xiii, 3-4, pp. 121-123, 1924. 
[Received October, 1925.] 

The results of a series of experiments made in 1924 with cabbage 
seedlings in pots to test P. Kyropoulos's recommendations 

2 Ab., xlv, p. 256, 1916) for the control of the seedling 
fungus, Moniliopsis aderholdi Ruhl., showed that by treating the 
•infected soil with actively boiling water, the percentage of infection 
of the seedlings was reduced from 89 to 25 after one application, 
and from 45 to 14 and 0*7 after two and three applications. In no 
case was a full elimination of the pathogen attained, but the author 
points out that her experiments were made under exceptionally 
severe conditions, namely, a high degree on infection of the soil, 
excessive moisture, lack of aeration, insufficient light, and an 
abnormally dense stand of the seedlings. 

The treatment of the soil with actively boiling water is, therefore, 
considered to be efficacious against the fungus in the case of pot 
cultures, and is also believed to be useful in seed-beds in greenhouses 
with the proviso that the superficiallayers of the soil should not be 
stirred up after treatment. 


74 


Datis (W, H'). Club-root of CMnese C&bhzge.—^Iyeologia, xvii, 
4, pp. 160-162, 1 fig., 1925. 

In October, 1923, a number o£ plants of Chinese cabbage, B’ixissica 
pe-tsai Bailey (stated to be of increasing commercial importance in 
the United States as a salad plant), growing in the vegetable 
garden of the Massachusetts Agricultural College, were found to 
present lesions typical of the club-root disease {PlasQnocliophora 
hramcae). The diagnosis was confirmed by microscopical examina- 
tion of sections of the diseased roots and by the morphological 
characteristics of the ox'ganism. Artificial infection of healthy 
seedlings by growing them in infected soil gave positive results, 
while the control plants apparently I'emained healthy. 

From the author’s observations and experiments it appears 
that all the Chinese varieties cultivated are hosts for P. hmssicae. 

Esmaech (F.). Zur Koblbermebekampfang. ' [On the control of 
club-root of Cabbage.] — Die Kmnke Pjlcmze, ii, 9-10, pp. 207- 
208, 1925. 

A series of tests in the control of club-root [Piasniodiophora 
hrassicae] was carried out in 1925 on heavily infected soil planted 
with Dreienhrunner kohlrabi [Prassica oleracea var. cctulo-rapa^, 
The best results were given by uspulun dust, mixed with the soil 
at the rate of 1 to 2 gm. per plant hole, and Beka-Wur* 2 :eisc}iutz, 1 in 
9, applied as directed, which reduced the percentage of heavily and 
moderately severely infected plants from 98 to 0 and 5 per cent., 
respectively. The yields in the plots treated with these pre- 
parations were raised from 16*1 to 48*2 and 60*8 kg. per 7 sq. m. 
The results given by slaked lime and sulcun strewed on the soil at 
the’rate of 10 and 1*75 kg. per 7 sq. m., respectively, three weeks 
before planting, and cyanide sulphur-lime dust, 10 gm, per plant 
hole, were less satisfactory, though probably sufficient for all 
practical purposes. Chloride of lime caused a heavy reduction of 
yield. 

Jones (L.R.), Walker (J, C.), & Monteim Jr. (J.), Fusarium 
resistant Cabbage : progress witb. second, early varieties.-— 
Journ, Agric. Res., xxx, 11, pp. 1027-1034, 2 pL, 1925. 

After a brief reference to the destructive nature and wide dis- 
tribution in the United States of the cabbage yellows disease 
{Fiisarmm conglntiiiam), and to previous work done in the selec- 
tion of -Pw.sariU'Jxi-resistant winter and medium late varieties of 
cabbage, the authors describe in some detail their attempts from 
1920 to 1923 to develop disease- resistant strains of the earlier 
varieties All Head Early and Copenhagen Market (Glory of 
Enkhuizen). While the work is not yet terminated, they have 
obtained two strains of the first-named variety which offer good 
promise of commercial value, as so far they have bred true to type 
. and have shown a fairly high degree of resistance. 

Severin (H. H. P.). A nataral breeding area of the Beet leaf-, 
hopper (Eutettix teaella Baker) in the Sierra Hevada 
monntains. — Journ. Peon. JSntom., xviii, 5, pp. 730-733, 1925. 

The beet leafhopper {Eutettix temlla) Isee Revieiu, iii, p. 
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537] has been found in four valleys in the Sierra Nevada mountains 
( California) j a natural breeding ground occurring in Honey Lake 
Valley at an altitude of about 4,000 ft. The insects were found 
breeding on Erodmm cicutarmm growing in a sagebrush (Artemisia 
tridentata) SbXOSb on the foothills. Early planting with reference to 
the spring and autumn dispersal of this insect [see next abstract] is 
stated to be of no practical value in these valleys as a means of 
checking the spread of curly leaf. There is no evidence to show 
that the adults migrate from the mountains into the Sacramento 
Valley. 

Severin (H. H. P.). Percentage of curly leaf infection in Beet 
leafJiopper (Eutettis: tenella Baker) and winter host plants 
under field conditions. — Journ, Scon, Entom.j xviii, 5, pp. 
733-737, 1925. 

The percentage of curly leaf developing in beet fields after the 
spring dispersal of the beet leaf hopper (Eutettix tenella) from the 
plains and foothills of the Sierra Nevada [see preceding abstract], is 
stated to depend on the number of insects on each beet- Seventeen 
per cent, of the spring brood adults collected on the foothills of 
Little Pancche Valley in the San Joaquin Valley transmitted curly 
leaf to sugar beets under greenhouse conditions. One per cent, 
of the winter host, Erodinm cicutarmm^ harboured curly leaf 
under natural conditions on the foothills of Little Paiioche Valley. 
Atri])lex frvjticosa is also stated to be a natural winter host of the 
beet leafhopper. 

Carsner (E.), Spring infection of Sugar-Beet leafhoppers with 
curly top virus. — TJ.8. Dept, of Agric. Official Record, iv, 34, 
p. 3, 1925. 

In the Yakima Valley of the State of Washington, where the 
losses from curly top [see preceding abstracts] have been extremely 
serious, approximately 25 per cent, only of the normal beet crop 
was harvested from a large acreage in 1924. In 1925 only three 
fields, comprising about 23 acres, were planted. In field (1) there 
were several rows of mother-beets, all aftected with curly top, at one 
side of the field. In field (2), which was about 75 yards distant 
from (1), less disease was found than in the least affected part of 
(1). In field (3), which was about a quarter of a mile from (1), no 
curly top was observed. The relatively few leafhoppers were 
apparently equally distributed in all three fields. Probably they 
had developed on weeds which were not susceptible to curly top 
and therefore did not carry the virus of the disease. 

Motjlinot (L. E. M.). Bemedes pr6ventifs centre la grise ou 
rouHle du Celeri. [Preventive measures against grey blight 
or rust of Celery.]— jRez;. xcvii, 20, pp. 491-492, 1925. 

Directions are given for the control of celery rust (Puccinia apii), 
which is stated primarily to affect the French varieties Turc vert, 
Plein blanc de Paris, Pascal plein blanc, and Plein blanc dore 
Ghemin,by the following cultural measures : special care as regards 
ventilation, &c., of seedlings grown in hot-beds for forcing ; water- 
ing mature plants in the morning or at mid -day during September 
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and October in order to leave the foliage dry at night; and the 
cultivation of the above-mentioned susceptible varieties only in 
very rich soils and favourable situations. The use of a solution 
consisting of 2 gm. acetic acid per litre of water has been recom- 
mended in the case of plots already affected, but the writer prefers 
to rely on the means of prevention herein described. 

Gardnek (M. W.). CladosporiTim spot of Cowpea, — Pkytopath,, 
XV, 8, pp. 453-462, 3 pL, 1925. 

A full account is given of a disease of Early Buff cowpeas ( Vifftia. 
sinensis) observed at Lafayette, Indiana, in August 1923 and 1924, 
which was found to be due to an undescribed species of Glado 
sporium, C, vignae n. sp., an English diagnosis of which is given. 

The symptoms consist of dark purple or black, scabby spots, 
usually measuring 2 to 6 mm., on the pods ; sunken purplish sjmts 
1 to 3 mm. in length, on the peduncles and stems ; and small, dark 
purple or maroon-'bordered and tan-centred spots, measuring 0*5 to 
1 Him., on the leaf blades. These lesions were generally smaller, 
darker, and more sharply defined than those of l>acterial spot 
[Bactermm ingnae: see this RevieiiK ii, p. 485]. 

The causal organism was readily isolated from infected material 
and its pathogenicity proved in greenhouse inoculation tests [which 
are fully described] on 14 varieties of cowpea besides the Early 
Buff (the only one showing infection in the field), the Progressive 
White being very susceptible while Early Black, Taylor, and 
especially Arlington were resistant. Only the young, growing 
tissues were found to be susceptible to infection. 

The fungus was shown to be transmitted by the seed, in which 
it may apparently persist from one season to the nest. 

Ducomet (V.). Plasmopara viticola sur Ampelopsis veitcliii* 
[Plasmopam viticola on Ampelopsis — Rev. Path. Veg. 

et EnL Agaric. , xii, 2, pp. 129-130, 1925. 

The occurrence of Plasmopara viticola on Ampelopsm veitehii 
was recorded in the Rhenish provinces in the autumn of 1924 [see 
this Revieiv, iv, p. 205]. The author describes a similar case 
observed on a single two-year-old plant at Laugnac (Lot-et-Garoune) 
in September, 1924. He considers that this disease is, in all 
probability, not new on this host in Europe, but luis merely escaped 
attention until recently. 

Esmarch (F.). Bericht tber den Aus&ng in das WeinbangeMet 
der Bossnitz am 22. August 1925. [Report on the excursion 
to the Vine-growing district of the Lossnitz on 22iicl August 
1925.] — Pie kraoike Pflame, ii, 9-10, pp. 181-184, 1925. 

The immersion of vine scions for three hours previous to grafting 
in solutions of uspulun up to 0*4 per cent, was found at the Viti- 
cultural Experimental and Training Institute, Hofiossnitz [Saxony], 
to have an extremely beneficial effect on their subsequent develop- 
ment. ' 

The best control of Oidmm [F)mm oteccdor] given by 
spraying with bVentilato ' sulphur (80® to 90® Chancel) [see this 
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Mevieio^ iii, p. 631]. As a rule two applications suffice : one wlien 
the shoots reach a hand's length and another after the blossom. In 
1925, however, seven applications were necessary. 

Peronospora [Plasmopara viticola\ developed on unusual lines in 
1925, infection occurring insidiously and sporadically until August 
instead of in sudden epidemics. The older leaves were attacked 
and showed an extensive desiccation of the tissues in place of the 
usual oil spots. In some cases the fruit was also affected. Spray- 
ing had to be carried out much more frequently than usual, in 
some cases twice a week. 

Hengl (F.). Vergleicliende Versuche des Jalires 1924 gegen 
verscMedene Rebenschadlinge. [Comparative experiments of 
the year 1924 in the control of various Vine pests.] — Mitt 
Bvjndesanst.fnr Pflanzenschvutz^Wien 

The year 1924 was characterized in many parts of Austria by 
extremely severe attacks of ‘ roter Brenner' {Pseudopeziza trackei>- 
phila) and downy mildew {Peronospora [Plasmopam] viticola) 
and was therefore eminently suitable for experiments in the control 
of these diseases [see also this Revieiv, iii, p. 631]. 

Bordeaux mixture and Bosna paste, which are known to give 
good control in 2 per cent, concentrations, were also tested in two 
localities at 1 and 1*5 per cent. The former strength proved 
ineffectual, but there was no appreciable difference between the 
latter and the 2 per cent, solution. A German preparation known 
as ‘ C ’ was a complete failure both against roter Brenner and 
downy mildew. In a third locality, where the vineyards had been 
severely ravaged in 1923, the efficacy of a preventive spray of 2 per 
cent. Bordeaux mixture or Bosna paste on 20th May, followed by 
further regular applications, was strikingly demonstrated. A 
delay of even two days in the application of this critical spray led 
to serious results. The omission of the second application (30th 
May) resulted in heavy infection of the newly developed upper 
leaves, thus confirming previous observations as to the possibility 
of later attacks. 

Excellent results in the control of downy mildew were given by 
three or four applications, beginning on 5th June, of 1*5 or 2 per 
cent. Bordeaux mixture or Bosna paste, even the 1 per cent, solu- 
tions of which were also quite satisfactory, 

Nosperal (1 per cent.), kurtakol (0*75 per cent.), and two 
Hungarian dusts, and Pg (1 and 2 per cent.) were less efficacious. 

Preliminary tests were also carried out to test the value of 
magnesium sulphate as an admixture in Bordeaux mixture [see 
thiB Eevieiu, iii, pp. 220, 464]. Such additions, however, are 
obviously only of value if they effect a considerable reduction in 
the amount of copper used ; this is hardly likely to be the case 
with downy mildew, three applications being the minimum for 
control whatever fungicide is used, owing to the constant develop- 
ment of fresh growth which has to be protected against infection. 

Owing to the slight incidence of mildew {Oidinm tucheri) 
^Uncinula necator], no extensive tests in its control were possible. 
The results given: by two new , preparations, namely, sulikoll solid 
(Chemische Fabrik, Oderberg) and sukoll colloidal sulphur (Verein 
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fiir Chemische und Metallurgisclie Prodnktion, Karlsbad)^ were 
inadequate, but there was some indication that their efficacy would 
be increased at higher concentrations. ' 0 ’ again proved entirely 
useless. The applications of sulphur dust with the so-called 
Universalapparat Rebenschutz (Dir. Ing. Richard Weigl), to foliage 
already sprayed with Bordeaux mixture or Bosna paste, gave good 
results, especially where the leaves were still damp from the first 
treatment. 

KoLLIKER (A.). Bie Ergebnisse der Priifaiigen von Pflanzen- 
sckutzmitteln aus den Jahren 1921—1924, [The results of 
the tests of plant disinfectants during the years 1921—1924] — 
Chem. Zeit.j xlix, 94, pp, 654-655 ; 97, pp. 674-675 ; 100, pp, 
700-701; 110, pp. 774-775; 112, pp. 790-792; 115, pp. 815- 
817, 1925. 

The 'following fungicides were tested against vine mildew [Pfe*- 
mopara viticola] during the period under review. Nosperal 
(Hochster Farhwerke) is stated td have been improved since the 
first trials in 1920, the present 1 per cent, solution being as 
efficacious as the former 1-3 per cent., and the 1*5 equal to the old 
2 per cent. The preparation is a dark brown, readily soluble 
powder; the solution gives an acid .reaction and requires the 
addition of lime. Three additional nosperal preparations (Nos. 629, 
630, and 631) were supplied which contained the necessary ad- 
mixture of lime ; these grey powders produced dark olive-coloux'ed, 
flocculent solutions which were well adapted for spraying purposes, 
the best results being given by 631. Excellent control was given 
by all these preparations, as well as by the ordinaiy brand of 
nosperal, which is said to be fully equal to Bordeaux mixture. 

A neutral, very finely divided, copper-containing substance (No. 
1,002) was also supplied by the Hochster Farbwerke. The dark 
brown powder, containing 0*7 per cent, copper, is readily soluble in 
water. This preparation gave very satisfactory results, as did also 
No. 1,002a. 

Kurtakol 1923 (Chem. Fabrik Dr. K. Albert), Biebrich) consists, 
in its improved form, of a pale grey powder which gives a mixture 
with practically no tendency to settling and well adapted for 
spraying. Very good control was obtained by a first application at 
1 and succeeding treatments at 1*5 per cent. 

Kurtakol neu 80, kurtakol neu 30, kurtakol R, and kurtakol A 
contain an inorganic substance intended to increase their powers of 
adhesion. They are used, like kurtakol, at a strength of 750 gm. 
per 100 1. water. On the whole the results were satisfactory. 
Kurtakol dust, a yellowish-grey substance with sandy granules, 
proved unsatisfactory. 

Omegan preparations 1 to 5, also supplied by Dr. K. Albert, are 
browia powders, the first containing no copper while the others are 
mixed with kurtakol and are stated to consist of metal oxides. 
The best results were given by omegan 5, but all the preparations 
were of some value. Omegan dusts 1 and 2 failed to control the 
disease. 

PerowspoTO spray (Chem. Fabrik, Derdmgen) is a black powder 
which requires boiling before use with 3 to 5 times its volume of 
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water. The results of applications at 0-3 and 0*75 per cent, were 
unsatisfactory. 

Copper dust No. 1,001 (formerly 516) (Hochster Farbwerke) gave 
very good results and merits further trial. No. 1,003 was some- 
what less effectual. 

Neuss dusts 1 and 2 (Dr. K. Albert) are pale grey powders, of 
which the former was ineffectual in a preliminary test while the 
latter protected the foliage but not the fruit. 

Ciprin B dust (Ghem. Fabrik E. de Haen, Seelze, Hanover), 
which proved the best of all those used in former trials, has been 
still further improved and gave excellent results. 

A number of preparations for the control of U. necator are listed 
which could not be adequately tested in view of the almost complete 
absence of the fungus. 

Nosprasen (Hochster Farbwerke) gave excellent combined control 
oi P, viticola endemis [Poly chrosis botrana^. . 

Sharples (A.). Animal Report of the Mycologist for 1924. — 
Mcdayan Agric. Jourh., xiii, 7, pp. 214-219, 1925. 

A reduction in the incidence of bark diseases of rubber has been 
observed in Malaya to result from alternate daily tapping. It has 
been” found that daily tapping over a period greater than three 
months favours the development of fungi parasitic on the tapping 
cut. 

Evidence is accumulating to show that the bud rot of the coco- 
nut and of the oil palm [Elaeis guineensis] in Malaya can be con- 
trolled by systematic treatment. 

The term ‘crown disease' is applied to the oil palm disease 
previously designated incipient bud rot [see this Revieiv, iii, pp. 190, 
445], It has not, hitherto, proved fatal. Two coco-nut diseases 
sometimes confused with bud rot are briefly described. In the first, 
the stem tissues are soft and have a characteristic salmon-pink 
discoloration, with yellowish patches. No traces of known parasitic 
organisms have been found in the affected palms. In the second 
type, the stem tissues are hardened owing to’ lignification of the 
softer ground tissue elements, and the vascular bundles are reddish- 
brown. Several trees have recently been observed which show a 
combination of both these symptoms, and the possibility that there 
is only a single causal agent for both is being investigated. 

A fruit disease of the oil palm, due to a fungus frequently found 
on the inside of the leaf bases, has recently been observed. The 
pinkish- white rhizomorphic strands of the fungus, on which a pink- 
capped Mams'inius-like sporophore is often borne, grew up over 
the fruit bunches and severely injured them. 

A bad attack of the root disease caused by Pomes lignosus was 
reported on patchouli (Pogostemon sigp.) irom Singapore. 

Jerusalem artichokes were seriously damaged by a disease caused 
by the fungus Sclerotium rolfsiL 

W ELSFORD (Miss E. J.) , Report of the Government Mycologist for 
the jeo;!: Ann. jtepL Dept Agric. Zanzibar, 1924, 

p...l5, 1925..V;:' , 

The following references of phytopathological interest are con- 
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tained in this report, which deals only with the last four months of 
the year. 

Coco-nut palms in Zanzibar have been attacked by JDiplodia 
eincocoSy Pestalozzia and species of OloeospoTi%in\ 

^^jhaeronema, and F%sarhvm, The yield of nuts is low, partly on 
account of the excessive fall of the young nuts but chiefly on account 
of the gumming disease of the nuts. This disease, the cause of 
which is under investigation, is very widespread in the island and 
is stated to cause severe damage in Kenya [see this RevieiOy v, 
p. 17] and Tanganyika also. 

Other parasitic fungi I’eported include a species of Tripospofmm 
on sweet potato, Septogloenm manihotis on cassava [^Manihot 
Gloeosporium musctrum on banana, Kuehneolu fid and 
a species of Trabutia on fig. 

Maetix (G. H.). Diseases of forest and shade trees, ornamental 
and miscellaneous plants in the United States in 1924- — - 
Plcmt Disease Reporter^ SwppHement 43, pp. 313-380, 1 map, 
1925. [Mimeographed.] 

This summary follows the same general plan as those of the pre- 
ceding years [see this Revieiv, iv, p. 526], but the bibliography is 
extended to include the principal recent literature in other countries 
besides America. 

In the section on white pine (Pinus strohus) blister rust [^Cronar- 
tmm ribicola^ control, prepared by J. F. Martin, the area cleared 
of currants and gooseberries in New England and New York in 
1924 is stated to be over a million acres, more than 9^ million wild 
and cultivated Rihes having been destroyed. 

An account is given by G. G. Hahn of the cedar blight caused by 
Phomoims juniperovora. The smaller twigs turn brown and die, 
and then the disease may travel downwards to the older parts, pro- 
ducing cankers which completely girdle the stem or kill only one 
side of it. The fungus also causes a serious loss in the seedling 
beds, and as plants affected with blight are often not recognized, 
they have been widely disseminated. Besides Jumpems vir- 
giniana and other species of this genus, Giipressus, Tfmja, Retino- 
spora, and Gryptomeria are also attacked, whilst the disease has 
been produced artificially on Larix deddua and Pseudotstiga 
douglasii. Forms regarded as strains of Phomopsis jimiiperovoTa 
have been found on Taxiis baccatafastigiata^ Cephalotaxiis d/r%pa- 
eme, djid Taxodium distwh%m. 

Chestnut blight (Endothia parasitica) is reported by A. F. Qravatt 
to be present probably in all the important chestnut-growing areas 
of the Southern Appalachians. The search for resistant varieties has 
yielded only a few trees, and these are not at all promising. The 
selection and propagation of trees which show signs of resistance is 
still proceeding. 

Amongst the numerous records of other diseases the following may 
be mentioned. Leaf cast (Hypodermella laricis) of western larch 
(Larix oceidentalis) occurred in British Columbia and was epidemic 
in young stands at Idaho. The shore pine (Pinus contorta) was 
also attacked by a species of Hypodermella in Wyoming and in 
Montana, where it was epidemic over a small area. A needle cast 
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of white pine {Finns strobus) caused hj Hypoderma lineare caused 
considerable defoliation on young trees in Pennsylvania. 

Diplodia tnberioola was reported to cause a canker of camphor 
{Cinnamomnm eamphora) in Texas. 

Leaf spots of chestnut (Gastama dentata) were due to Lepto- 
thyrinm castaneae^ MonochaetiapachysporayMycosphaerella macnli- 
formisy and Scolecosporinm fagL 

A mosaic of elder {Sambucns canadensis) occurred in Pennsyl- 
vania and Florida, where it caused a stunting of the plants. 

A twig disease of unknown origin is stated to be rapidly destroying 
elms along the Ohio Eiver. 

Amongst oak diseases, cankers caused by Gytosporella pauci- 
sporaySeptobasidinm pedicillatumy Goryneum (? knnzei)^ 8p>lmeTopsis 
quercinay and Strnmella corymoidea are recorded. 

Golletotrichum sp. caused a breaking-over of the leaf petioles of 
Eoyal palms (Boy stonea regia) throughout Florida, and curly leaf, 
of unknown origin, produced a serious disease of the same palm, 
which eventually killed the plants attacked. 

Yellows of china aster {Gallistephns ehinensis) [see this Review, 
V, p. 36] was very common in Arkansas, Indiana, Michigan, North 
and South Dakota, and Kansas. The losses were severe, in some 
cases all the plants being destroyed. A similar disease was wide- 
spread on Erigeron canadensis, and it is thought that this host may 
possibly serve as a source of infection, although no cross-inocula- 
tions were made. A mosaic of Galendula sp., very similar to aster 
yellows, occurred in Minnesota. 

Irises were attacked by Bacillus carotovorus, Gladochytrium tenue, 
Bidymellina iridis, Pseudomonas iridis, sad Beptoria sp. 

A condition resembling a mosaic disease was found on rose leaves 
in two localities in Texas. A new blight of roses, associated with a 
fungus belonging to the Polyspora-Protocoronospora group [see this 
BevieiVy iv, p. 129], has been reported from Maryland, Virginia, and 
North Carolina. It may cause a browning of the leaves and stems, 
or it may form irregular purple areas, one-quarter to more than one 
inch across, on the large green stems, sometimes with a longitudinal 
cracking of the bark. Physalospora cydoniae occurred, in the 
eonidial stage, on rose bushes in Texas, and cross-inoculations indi- 
cated the identity of this organism with the fungus on the apple. 
Botryosphaeria ribis was reported on jRosu spp. in Maryland. 
Specimens of a rose canker collected in Cuba in 1924 were found to 
be associated by a species of Stilbum, prohsMy the same fungus re- 
corded by J. B’ Eorer from Trinidad (see Trinidad 4" Tobago Bept, 
Agric. Bull, IS, p, ^1,1219)* 

Botany and plant pathology.— A tit?/. Rept, Pennsyl- 
vania Agric, Exper, Stat for the year ending June 80,1925, 
pp. 14--18, 2 figs., 1925, 

Amongst the plant diseases on which work is in progress at the 
Pennsylvania"' Agricultural Experiment Station may be mentioned 
cabbage black leg [Phoma lingaml and club root [Plasmodiophora 
5rassicae], apple blotch [Phyllosticta solitaria'\y and black rot 
[Physalospora cydoniae], and diseases of truck crops caused by 
mlerotinia Botryiis,^ 

■■■; ■■'r. 5^ ' 
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Observations indicate that the red spot disease of the leaves of 
the Lima bean [Phaseolus lunatuB\ is of parasitic origin. The 
spotting appears to be identical with that caused by Bacterium 
viridifaciens [see this Review, iii, p. 124]. 

The resetting of healthy rhubarb root cuttings without delay has 
resulted in practical freedom from crown rot [Bhytophthora eac- 
toTum : see this Revieio, ii, p. 433]. Copper lime dust is recom- 
mended as a substitute for the Bordeaux: liquid spray against this 
disease. 

Beown (J. G.) & Gibson (F.). Plant pathology. — Thirty-thinl 
Anm Re2)t, Arizona Agric, Exper. Stat. for the year ended 
June SO, 1922, pp. 238-248, 5 figs., [? 1925]. 

Experiments to test the effect of soil alkali on the susceptibility 
of Pima-Egyptian cotton to the black arm disease \Bacierhbm mal- 
vacearuri\ were commenced, treated and untreated, naturally in- 
fected seed being sown in various localities with differing soil types. 
Preliminary experiments showed that the treatment of the seed 
with concentrated sulphuric acid gave effective control of the 
disease and -was superior to formaldehyde, corrosive sublimate, or 
hot water. 

Although the same lot of heavily infected seed was used, no black 
arm appeared in the area in which the soil contained strong alkali, 
whereas in an area on alkali-free soil the crop was severely attacked, 
an examination of 273 plants showing 226 to be infected. It is 
thought that possibly the less succulent and more woody plants 
that grew in the former area were able to resist the infection. 

Rot of date [Phoenix dactylifera] fruit [due to Alternaria, Eel- 
rninthosporium^ and Macrosporium : see this Review, ii, p. 154] was 
appreciably reduced by spraying twice, on 2nd April and 29th July, 
1921, with 5-5-50 Bordeaux mixture. In 1922 the same spray and 
also self- boiled lime-sulphur gave similar results. 

Co-operative spraying experiments with 4-6-50 Bordeaux mix- 
ture applied twice to different varieties of potatoes gave no evidence 
of beneficial results. 

Amongst other diseases reported were a root rot of lucerne caused 
by Fusarium sp.j leaf and boll spot of cotton caused by Alternaria 
sp., cotton rust {Aecidium gossypii) ; and a disease of chilli pepper 
due to a species of Macrosporium. 

Rivera (V.). Guarigione di alcuui caucri vegetali con la cum dei 
raggi X. [The cure of plant cancers by means of X-rays.]~ 
Rendic. AccacL Lined, ii, Ser. 6, 3-4, pp. 142-144, 1 fig., 1925, 

An account is given of the author’s experiments carried out to 
test the effect of Rontgen rays on crown gall tumours produced ex- 
perimentally in Pelargonium zonatum and Ricinus communis. 
The inoculations were made with cultures of Bacieriumimnefaciens 
received from the Pasteur Institute, Paris* 

In every case tested, it was found that the tumours receiving the 
rays ceased development some eight days after their application, 
turned yellowish and then brown, and appeared to die. Cicatriza- 
tion tissue developed around the lesion, and the plant appeared 
to be completely cured* The control tumours on the same plant 
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which were protected from the rays by a sheet of lead, continued 
to develop. The rays do not injure the actual plant in any way, if 
applied with moderation, but more than two applications to the 
same part of the plant are risky. 

Further tests showed that the rays have no effect on a pure 
culture of Bact. tvmefaciens in peptone agar. Their action is, 
therefore, apparently confined to the tumour cells. 

The rays, it is thought, immediately inhibit nuclear division and 
the proliferation of the cells, but this is not accompanied by an 
immediate cessation of tumour growth, since the individual tumour 
cells apparently undergo, for a time, an increase in diameter, without 
dividing. It even appears that this continued expansion of the cell 
contents, due probably to increased permeability of the membranes, 
is the cause of the eventual death of the tumour, since the walls of 
the tumour cells become lacerated as if ruptured by the pressure 
of their protoplasmic contents. 

Eeigheet. 'CJe'ber die tumorerzeugende Bakterien. [On the 

tumour-producing bacteria.] — Zeitsehr, fur Krebs/orsch., xxii, 
5, pp. 446-449, 1925. 

The ten bacterial strains isolated by Blumenthal and his col- 
laborators [see this 337, 530, 727] from malignant 

human and (in one case) canine tumours were each subjected to 
a bacteriological analysis in respect of their motility, Gram reaction, 
growth in various culture media, indol formation, agglutinability 
% sera, and the like. 

The results of the analyses [which are presented in tabular form] 
are considered to show clearly that the strain known as P.M. corre- 
sponds in all particulars with Bacillus [Bacterium] tumefaciens^ 
while eight of the remaining strains fall into three groups. One 
strain (Hubner) differed widely from all the others tested, showing 
close affinity with the proteus and pyocyaneus groups. 

The interpretation of the fact that organisms so divergent (in 
a bacteriological sense) are all capable of tumour formation presents 
some difficulty. In the author's opinion (expressed in a lecture 
before the Verein fiir Natur und Heilkunde, Dresden, on 2nd March 
1925), an ultramicroscopic virus attached to the bacteria is the true 
agent of the tumour formation. The recent work of Gye and 
Barnard [see this iv, pp. 686, 687] is considered to support 

this view. 

Riker (A. J.) & Keitt (G. W.). Crown gall in relation to nursery 
stock.-- N.S.^ lxii, 1599, pp. 184-185, 1925. 

In view of the existence of certain gaps in the knowledge of 
crown gall {Bacterium tumefaciem), investigations have been 
financed by the American Association of Nurserymen in co-operation 
with certain institutions. Amongst these investigations was an 
attempt to difierentiate crown gall from other abnormalities apt to 
be confused with it. 

Malformations resembling certain types of crown gall and hairy 
root were found at the union of apple root grafts made under 
aseptic conditions. Cultural and micro^^^ examinations failed 
to reveal the presence of Bact tume/acims in these overgrowths. 
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Other tests indicated that fresh callus on apple grafts is not usually 
a favourable site for the development of the crown gall organism. 
It would appear from these and other data that gall-like formations, 
other than injuries caused by organisms, are liable to develop on 
apple nursery stock. 

Isolation and inoculation experiments are in progress on apple 
trees discarded at the nursery on account of malformations at the 
union. So far, the crown gall oi-ganism has not been found in any 
of the trees (over 175 from seven nurseries in four States). None 
of the malformations hitherto encountered in the rejected nursery 
stock was of the ‘ soft gall ’ type. 

The most plausible hypothesis which can be advanced to explain 
these results is that the above-mentioned malformations were not 
induced by Bact, tumefaciens, but were merely incidental to the 
method of root grafting employed. They appear to have been 
associated with imperfect unions and the consequent disorganization 
of the water and food supply. 

Bunting (K. H.) & Coull (E.). Minutes Iby the Government 
Mycologist and Agricultural Chemist to the Birector of 
Agriculture, dated 2nd January, 1925. — Joiorn. Gold Coast 
Agric. 4* Comm. Soc,, iv, 1, pp. 77-78, 1925. 

Cocoa beans [the seeds of Theobroma cacao] received from various 
localities in the Gold Coast were found to show white spots visible 
as soon as the skin was removed. These spots were at first thought 
to be due to moulds, but on examination were found to be largely 
deposits of cocoa fat. It is considered that they are due to rapid 
evaporation caused by the unusually dry atmospheric conditions 
prevalent during the preparation of the produce in the previous dry 
season, and that they are not likely to result in any deterioration of 
the produce. 

CouiiL (E.). Preliminary attempts to reproduce the conditions 
causing white spot on Cocoa. — Joiirn* Gold Coast Agric, 4’ 
Comm, Soc,y iv, 2, p. 143, 1925. 

Attempts have been made to reproduce under laboratory con- 
ditions the white spots on cocoa beans previously reported from the 
Gold Coast [see last abstract]. 

When fresh beans were placed in an air-tight apparatus, and 
a current of dry air aspirated over them at laboratory temperature, 
further drying being secured by placing sulphuric acid in the 
apparatus and by subsequent sun-drying, characteristic spots, 
similar to those previously observed, developed. This experiment 
is considered to show that the previous deduction as to the cause of 
the spots is correct. 

Neilu (J. C.). Xioose smut of Wheat. III. A comparison in 
germination and percentage infection between / firsts ’ and 
® seconds’ seed, — If ew Zealand Journ. of Agric, ^ x.xxi/ 3, 
pp. 161-163, 1925. 

The author has continued his investigations on looB& smut (U sti- 
It^go tritici} oi whesht [see this Review, iv, p. 532], and in the present 
paper records the results of experiments which indicate clearly 



85 


that no reliance should be placed on seed grading as a means of 
controlling loose smut. 

Samples of grain of Major wheat, separated into ‘firsts’ (large) 
and ‘seconds’ (small) by passing through a sieve with rectangular 
perforations 2*5 by 12 mm. in diameter, were pre-soaked for 6 hours, 
maintaining a temperature of 84° F., followed by dipping for 10 
minutes in water at 127° and air drying at 90°. Similar samples 
were left untreated. The results [which are presented in tabular 
form] showed that in the laboratory experiments with untreated 
seed, the ‘ seconds ’ germinated more vigorously than the ‘ firsts 
while after treatment the reverse was the case. The percentage of 
germination was nearly the same throughout. In the field the 
‘ firsts ’ showed the higher percentage of germination in both treated 
and untreated seed, and disinfection, while completely eliminating 
smut in both, reduced germination most in the ‘ seconds ’. In the 
untreated seed there was a slightly higher percentage of smut in 
the ‘ seconds ’ than in the ‘ firsts ’. 

Haupiversammlung des Vereins Beutscher Ckemiker in XTilrnberg 
vom 1 Ms 5 September 1925. [The General Congress of the 
German ChemistsMJnion held at Nuremberg from 1st to 5th 
September 1925.] — Ghem. ZeiL, xlix, 109, pp. 766-771, and 
subsequent numbers, 1925. 

The opening paper at the recent Congress of the German Chemists’ 
Union, dealing with the control of cereal diseases by chemical 
methods, was read by Prof. Klages of Magdeburg. 

Some striking statistics of the losses caused by fungous diseases 
were cited. For instance, the average loss in Saxony during a 
‘ normal ’ bunt [Tilletia tritici and T. levis\ year is estimated at 
Mk. 6,500,000, while 12*76 per cent, of the area under rye in 
Prussia alone had to be ploughed up in 1924 on account of Fusarium 
[Galonectria graminicola] infection. It is calculated that if the 
1*7 million cwt. of seed used to cover this area had been disinfected, 
the resulting increase of yield would have represented a value of 
Mk. 159,250,000. 

The possibility of introducing legislation to enforce the adoption 
of protective measures was discussed. Such measures are stated to 
have been nominally in force in Wurttemberg and Brunswick since 
1917, though they have not y et assumed any practical importance. 

An account was given of the various methods of seed treatment, 
with special reference to mercurial preparations, and the functions 
of the Biologische Eeichsanstalt in connexion with the testing of 
fungicides were defined. Allusion was also made to some form of 
legislation for controlling ‘ secret remedies ’ in plant protection# 

The remainder of the papers dealt with other branches of 
chemistry. . ^ . 

[A report of the proceedings of this Congress also appeared in 
Zeitschr. fur Angeiuandte Chemie^ xxxviii^ 87, pp. 789-851, 1925.] 

McKinxet (H. H*). A mosaic disease of winter , Wheat and 
winter Bye.— U./S. Dept of Agric, BvM, 1861, 10 pp., 4 figs., 
""1925.;. 

This paper deals with the mosaic disease which was stated in 
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previous papers [see this Review, iii, pp. 84, 452, and iv, p. 662] to 
be associated with the rosette disease of winter wheat. At first, it 
was not considered to be a true mosaic, as there were indications 
that the mottling of the leaves bore some relation to the soil, but 
subsequent investigations indicate that both the mottling and the 
rosette conditions are manifestations of one and the same transmis- 
sible mosaic disease. The geographical distribution of both forms 
in Illinois and Indiana is discussed, and the statement is made that 
winter rye growing as a cover crop at the Arlington Experiment 
Farm, Virginia, was found to be affected with what appears to be 
the same mosaic. 

The disease apparently gives rise both on winter wheat and on 
winter rye to all the symptoms associated with the mosaics on 
other Gramineae, including mottlings of the leaves [a detailed 
description of which is given]. As in many other mosaic diseases, 
dwarfing and excessive proliferation of the plants are caused in 
certain varieties ; this condition was formerly described as rosette, 
and is especially severe in Harvest Queen (also known as Red Cross 
and SalzeFs Prize-taker) and several other varieties listed in the 
previous accounts. The leaves of rosetted plants eventually become 
dark green in colour, thus masking the mosaic mottling, but the 
previously described cell inclusions were always found when the 
plants were examined. Also when such plants produced new 
tillers, mosaic was found to occur on the new leaves of the latter 
before the dark green coloration developed. 

A leaf mottling is also described which must not be confused 
with mosaic, and which appears to be due to faulty nutrition of 
the plants. The chief differences between the two consist in the 
different disposition and shape of the mottlings and in their colour ; 
in severe mosaic the chlorotic areas are usually lemon-yellow or 
faded yellow, whereas in the other case the chlorotic areas tend 
towards an orange colour. Cell inclusions were not found in the 
leaves showing the latter condition. 

Details are given of six successful artificial wound inoculations 
with juice and pulp from diseased plants on named varieties of 
wheat and of winter rye, and further studies are in course to 
determine the influenee of environmental factors on the host and 
on the disease. 

Experiments have shown that the causal agent of this disease 
persists in fine river silt soils for at least six years, while field 
observations appear to indicate that it does not persist quite so long 
in sandy soils. Besides the experiments described in previous 
reports, further tests with infested soil have shown that susceptible 
varieties grown in it always become more or less infected unless 
the soil is. first sterilized by steam or formaldehyde. 

Dijeejsll (L. W.). Basisporium ' dry rot of Corn. — Io%m . Agrie, 
Exper. Stat Res. BulL 84, pp. 139-160, 12 figs., 1925. 

Maize crops in the State of Iowa are reported to have been 
severely attacked in 1923, and still more in 1924, by a disease for 
which the name Basis 2 ^ormm dry rot is suggested, to distinguish 
it from other similar rots caused by and Gibber ella 
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scmbinetiL The causal organism was identified as Basisporium 
gallariim Moll, [see also this Revieiv, ii, p. 296], and from a com- 
parison of specimens^ descriptions, and published figures, the author 
considers it to be identical with the Bulgarian maize fungus 
Gonios 2 JOTium gecevi Bubak. 

The organism causes a dry rot of the shanks [ear stalks], husks, 
and stalks of maize, and may be readily recognized in the field by 
the presence, on the affected parts, of agglomerations of its black 
spores that give to the surfaces on which they are borne a powdery 
black or blackish-grey appearance. The ear stalk is usually retted, 
so that tile vascular bundles appear like the strands of a rope, and 
is so weakened that the ears readily snap off at harvest time. It 
also attacks the ears, where it grows on the cob and over the base 
of the grains, giving them the same black or greyish appearance 
above mentioned. The mycelium is sparse and inconspicuous on 
the surface, but it occurs very abundantly in the tissues of the cob 
and often in the furrows between the rows of grain. The butt end 
of the cob also shows the same characteristic retting as the ear 
stalk. The grains are affected in varying degree, some only slightly, 
while in others the embryo is killed. 

On the host plant the fungus is characterized by a sparse, white 
mycelium, bearing black, subspherical spores on basidiuin-like 
sporophores. The spores average 13 to 18 /x in diameter and 
possess a thick, black exospore which, when broken, allows the exit 
of a thin, light-coloured endospore. On germination, two germ-tubes 
are usually sent out, not a single bifurcated tube as described by 
Molliard. The spores germinate with difficulty in water ; their 
germination is greatly stimulated, however, by the presence, either 
in the water, or even in the germination chamber, of vegetable 
tissue. On the ground of his experiments [a brief description of 
which is given] the author considers that this stimulation of the 
germinative power of the spores is due to the carbon dioxide pro- 
duced by the plant tissues. The maximum, optimum, and minimum 
temperatures for spore germination are 35^, 25°, and 15° C. respec- 
tively. The optimum temperature for mycelial growth is 25°, while 
growth is inhibited at temperatures below 10° or above 40° C. 
Sporulation may take place between 20° and 35° 0. The fungus 
readily overwinters in its conidial stage. ' 

B. gallariinh grows well on a wide range of media, especially on 
those rich in nitrogenous substances. On the maize grain it destroys 
the embryo before the starchy endosperm. 

The damage done to the maize crop, which in 1923 varied in the 
State of Iowa from 9-1 to 50 or 60 per cent, in some fields, consists 
chiefly in the reduction of the yield and of the quality of the grain, 
and also in a marked reduction of the stands, maize being most 
susceptible to attack during the time of germination of the seed 
and at the late stages of maturity. Inoculations on the growing 
roots and stalks gave negative results. A study of the environ- 
mental factors showed that heavy precipitation in August and 
September, when the crop is maturing, favours the development of 
the disease. In 1923 early varieties of maize became generally 
infected, while late varieties escaped the infection. The disease 
does not spread readily in maize e4rs stored in bins. 



Reed (G. M.) & Melcheks (L. E,), Sorglium,. smuts and varietal 
resistance in Sorghums. — U»S. Dept, of Agrie. Bull, 1284, 
56 pp., 10 pi, 1925. 

The investigations described in the present paper were undertaken 
primarily to determine the varietal resistance of sorghum to kernel 
smut {Sphacelotheca sorghi) [see this Revieio^ iii, p. 85]. The ex- 
periments were conducted at Columbia, Missouri, from 1915 to 
1918 ; Manhattan, Kaiisas, from 1916 to 1921 ; Amarillo, Texas, 
from 1916 to 1919;. Arlington, Virginia, in 1920; and Brooklyn, 
New York, in 1921. At Amarillo o&ervations were also made on 
varietal susceptibility to Soros2JOTium reilianwn. The results are 
presented in tabular form, besides being fully discussed in the text. 

All the strains of Shallu used in the tests proved very susceptible 
to kernel smut, 27*6 per cent, of the total number of plants grown 
at Columbia being infected. The Sorgos or sweet sorghums were 
also generally susceptible, some of the highest infection percentages 
(frequently running above 40) being obtained in the Black Amber 
group. The Red Amber, Orange, and Sumac group, two Java 
varieties, and White African, also showed heavy infection, while 
Gooseneck and Honey proved comparatively resistant. Sudan 
grass [Androj)ogon sorghum-sudanensis] and broom corn were 
susceptible and the Kafirs extremely so. Thirty-five per cent, of 
eight strains of Blackhull Kafir grown at Columbia contracted the 
disease, the corresponding figures for two strains of Pink being 
62*3 and 32*7 per cent., and for four strains of Red, 27*7 per cent. 
The average infection on a strain of Brown Durra grown at 
Columbia was 45 per cent. The eommonly cultivated White Durra 
was also somewhat susceptible, but a few recent introductions of 
this type have shown a high degree of resistance. Shantung, a dwarf 
brown Kaoliang, was extremely resistant. The Barchet, Blackhull, 
Manchu, and Mukden White are susceptible. The four varieties of 
xMilo proved remarkably resistant, not a single case of infection 
occurring among the 4,529 plants of Dwarf Yellow, 2,074 of 
Standard Yellow, and 144 of Dwarf White, while only three out 
of 2,256 Standard White plants contracted the disease. Similarly, 
only seven out of 3,638 Feterita plants showed signs of infection. 
Of the miscellaneous sorghums tested, the hybrid broom corns and 
Schrock sorghum were very susceptible. Freed sorghum and 
Husserita somewhat less so, while Darso, Dwarf Hegari, and Sudan 
corn exhibited a high degree of resistance. 

Environmental conditions were found to play an important part 
in the incidence of kernel smut infection. The low percentages of 
infection obtained at Columbia in 1918 are thought to have been 
correlated with the high temperature and low precipitation pre- 
ceding and following the sowing of the grain. There appears to 
be no correlation between the rate of germination of sorghum plants 
and their susceptibility to kernel smut [see this Review, iv,f. 344]. 

At Amarillo observations indicated that the sorghums, as a whole, 
are less susceptible to Sorosporium reilianum thm to Sphacelotheca 
sorghi. Marked susceptibility was shown only by Brown and 
White Durra, Black, Red, and Minnesota Amber Sorgo, Colman and 
Early Rose Sorgo, and Schrock sorghum. 

. A bibliography of 120 titles is appended. 
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Carne (W. M.). Citrus browu rot. — Journ. Bept Agric. Western 
2nd Sen, ii, 3, p. 359, 1925. 

Experiments conducted in Western Australia during 1925 have 
demonstrated in a remarkable way the effectiveness of copper sprays 
in preventing brown rot and leaf blight of citrus [P}iyto2:)hthora 
sp. : see this Review, iv, p. 277]. 

In one orchard, the disease continued for about ten days after 
spraying (which was delayed until after the first rains) and then 
practically ceased, whilst adjoining orchards remained all more or 
less affected. Two other cases of effective control by spraying are 
eitedj and in a fourth instance, when spraying was carried out in 
June, one tree which was left unsprayed lost about half of its 
leaves and neaxdy all its fruit, whilst only slight traces of disease 
could be found on the sprayed trees. 

Both Bordeaux (4-4-50) and Burgundy (4-6-50) mixtures were 
used with equal effect. It is recommended that applications should 
be made not later than the end of April, viz., before the autumn 
rains commence, and that the trees be thoroughly sprayed to about 
breast high, a practice which allows the beneficial entomogenous 
fungi to persist. 

Ashby (S. F.). Withertip and blossom blight of Limes. — JProc. 

Ninth West Indian Agric, Gonf,, 1921, pp. 172-174, 1925. 

The recent outbreak of the wither-tip disease of limes (attributed in 
Florida to a form of Colletotrichum gloeosporioides but in California 
regarded as due to a distinct species, Gloeosporium limetticolnm) in 
Dominica has already been noticed [see this Review, iv, p. 215], 
The author states that the fungus in Dominica and Trinidad does 
not conform fully with Clausen’s description of G, limetticolnm, 
which is probably too restricted. He describes the distribution of 
the disease in the West Indian region and refers to the reduction 
of about 40 per cent., caused largely by it, in the main crop of 
Dominica in 1922-1923. The characteristic symptoms are described 
in detail. The advisability of replacing the susceptible West Indian 
lime with highly resistant or immune kinds is emphasized [see this 
Review, iv, p. 666]. A number of these, obtained from the XJnited 
States, are now Ibeing raised at the Botanic Station, Dominica. 
Control by spraying, which has proved fairly satisfactory in 
Florida, is considered to be impracticable in this island on account 
of economic and other local conditions. 

Walters (E. A.). Bie-back of Limes (Citrus medica var. acida).— 

Proa, Ninth West Indian Agric. Conf,, 1924, pp. 232-234, 

■■■■;' 1925.'' „ ■ 

In this paper the author records observations made during 1923 
as to the causes of a die-back of lime trees in Saint Lucia, West 
Judies [see also this iii, p. 268]. Almost without exception 

this condition, which is characterized by yellowing and falling of 
the leaves, casting of fruit, browning of the young tips of the 
branches, and subsequent extension to a main branch, which dries 
up, is associated with poor soil. No trace of wither-tip [see last 
abstract] or other parasitic diseases tas been observed and a re- 

n d, 



90 


markable recovery has been brought about by deep digging and 
the application of humus, combined with adequate spraying against 
insects and pruning of the dead branches. The fact that this 
recovery may be effected before the commencement of the rainy 
season indicates that it is due to an improvement in the physiological 
functions of the tree, not dependent on meteorological conditions. 

• It has been observed that Gamarina trees, planted as wind breaks 
near the lime plantations, have a decidedly ill effect on the health 
of the limes, probably on account of the restriction of the water 
supply effected by the absorptive power of the roots of this tree. 

Stevens (N. E.). The life history and relationships of Biplodia 
gossypina. — Myeologia, xvii, 5, pp. 191-201, 1 pL, 1925. 

Further study of the species of Botryosphaeria and Physalospom 
[see this Review, iv, p. 636] has shown that the perfect stage of 
Biplodia gomjpma, the cause of a boll rot of cotton, is a Physalo- 
sfora closely related to P. malorum [P. cydoniae]. It is provision- 
ally named P. gossypina, and is distinguished from P, cydoniae by 
its slightly larger perithecia (294 hy 245 y) and ascopores (24 to 42 
by 7 to 17 y). The pycnospores measure 17 to 35 by 9 to 23 y, as 
compared with 17 to 32 by 7 to 15 y for P. cydoniae, and they 
I’areiy become coloured in the pycnidium until ready for discha^e, 
by which time they are usually septate. The pycnidial stage 
cannot be distinguished from P. natalensis on morphological 
grounds, but the latter is able to grow at higher temperatures. 

The Botryosphaeria on cotton tentatively referred to B, fuUgi- 
nosa by Edgerton {Mycologia, \sf , p. 34, 1912) is considered to be 
identical with B. Hbis, The name P. fuliginosa as used by Ellis 
and Everhart includes species of both Botryosphaeria and Physalo- 
spora, and was apparently never valid for any of these fungi. 

There is stated to be as yet no evidence that the species of 
Biplodia common in the south-eastern United States are limited to 
certain hosts, but rather that they pass readily from one host to 
another, 

Lehman (S. G.). Studies on treatment of Cotton seed.- — North 
Carolvm Agric, Paper. Stat. Tech. Bull. 26, 71 pp., 4 figs., 
5 diags., 1 graph, 1925. 

This is a very detailed account of the author’s investigations, 
instituted in 1920, on the control of cotton anthracnose {Glomerella 
gossypii), which in 1923 caused an estimated loss of 36,000 bales in 
North Carolina alone, by seed treatment. 

The experiments were commenced with seed of the 1919 crop, 
a fresh supply of infected material being obtained each season. 
The seeds were heated in quantities of 50 or 100 in an electric oven 
provided with a constant temperature i^egulator, and examined 
individually, after germination, to determine the extent of fungous 
infection. 

Certain preliminary tests indicated that temperatures of 25° and 
30 C. are very favourable not only to the germination of cotton 
seed, but also to the growth in culture of the anthracnose fungus 
and the development of the disease on cotton seedlings. At 35° 
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and at 20*^ cotton germinates well, but the fungus makes no growth 
at the former temperature and only develops slowly at the latter. 

The germinability of air-dry seed was completely destroyed in 
15 minutes by dry heat at 90^ and 100° C. and seriously impaired 
after one hour at 80°. A temperature of 70° for 24 hours impaired 
the germination of seed with a normal moisture content, but not of 
that with a water content reduced to 8*3 per cent, by laboratory 
storage. Anthracnose was greatly reduced by this treatment, but 
not completely eliminated even after 48 hours at 70°. 

Cotton seed pre-dried at temperatures of 40° to 50° for 24 hours 
or more was subjected to a temperature of 70° for 72 hours without 
marked loss of viability, but this treatment did not control anthrac- 
nose. Complete elimination of infection was secured in five out of 
six tests in which infected seed was pre-dried at 40° to 45° for 24 
to 72 hours, or at 50° for 12 to 24 hours, and then heated at 80° 
for 72 hours, but in no case were comparable results obtained where 
the heating was stopped after 48 hours. This treatment was 
accompanied by practically no reduction of germination. 

When pre-dried cotton seed was heated at 90°, all anthracnose 
was killed in 24 hours in seven out of eight tests, in less than 24 
hours in seven out of thirteen tests, and in 48 or 72 hours in the 
three remaining experiments. No appreciable reduction in germina- 
tion 'was observed from this treatment when the seed was pre-dried 
at 50° or above for 24 hours. 

Heating at 100° gave complete control of anthracnose in seven 
out of eight tests, the unsuccessful one being presumably due to the 
short period of heating (two hours). This treatment, however, 
greatly reduced the germinability of seed pre-dried at 50° or lower 
for 24 hours. When pre-dried at 60° for 24 hours the reduction of 
germination was decidedly less. 

Complete control of the disease was obtained at 95° in all of 
fourteen tests in which the seed was heated for longer than eight 
hours, and in four out of the six remaining tests in which the 
heating lasted only eight hours or less. Pre-drying the seed at 50° 
for 36 hours or at 60° for 18 to 24 hours fitted the seed to endure 
a temperature of 95° without loss of germinability. 

A machine for treating cotton seed in bulk with dry heat is 
described and figured [see this Review^ iv; p. 468]. The apparatus 
is stated to be reliable, partially automatic in operation, and requir- 
ing only occasional attention. The viability of the seed-borne 
elements of the fungus present in infected seed may be destroyed 
by the use of this machine, in wMch the effective treatment for the 
control of the anthracnose without serious reduction of germina- 
bility consists of 20 to 24 hours' desiccation at 60° to 65°, followed 
by twelve hours' heating at 95° to 100° C. 

The moisture content of cotton seed was found to be a decisive 
factor in its ability to withstand temperatures effective in anthrac- 
nose control. When the moisture content after drying amounted 
to 3*9 per cent, of the oven-dry weight, the viability of the seed 
was seriously impaired by twelve hours' heating at 95°. When the 
moisture content did not exceed 8-62 per cent, of the dry weight 
there was no serious loss of viability. When the water content 
after drying was not greater than 3* 19 per cent, of the dry weight, 



tte seeds heated at 95° for twelve hours germinated more rapidly 
than untreated seed, presumably owing to changes in the seed coat 
which facilitated access of water to the embryo. 

The viability of the seed-borne elements of (x. gossypii was pro- 
longed by storing infected seed over such desiccating chemicals as 
concentrated H2SO4 and CaO. This shows that the control of the 
fungus by dry heat is due, not to desiccation, but to the direct action 
of the heat on the protoplasm of the organism. The storage of 
infected seed in hydrogen and carbon dioxide failed to control 
anthracnose. 

Brown (J. G.) & Gibson (F.). A machine for treating Cotton seed 
with sulphuric acid. — AgTic. MxpBv, Stcit, JBull, 105, 
pp. 381-391, 4 figs-, 3 graphs, 1925. 

The authors describe in detail the construction of a simple and 
relatively inexpensive machine for the bulk treatment of cotton 
seed with sulphuric acid for the purpose of delinting, stimulating 
germination, and destroying seed-borne parasites [e. g. Bacterium 
malvacmrvbm]. The type described is capable of dealing with 50 
galls, seed every 3 to 15 minutes, according to variety and the grade 
of the acid. It costs about $400 to construct and, allowing for cost 
of the acid, labour, and depreciation, the cost per acre is about 18 to 
20 cents. 

MaUSH (R. W.). An investigation of a sample of diseased seed- 
cotton sent from Hyasaland. — Joiirn. Textile Lnst,, xvi, 10, 
pp. T315-T322, 2 pL, 1925. 

This paper records the results of a laboratory investigation carried 
out in the University of Manchester on rotting cotton bolls received 
from Nyasaland. The bolls showed a considerable yellow staining 
of the lint, mechanical ‘ shattering ’ of the hairs, and also internal 
injury to the seeds. Cotton stainers (chiefly species of Dysdercus), 
with which such injury is often associated, are very prevalent in 
Nyasaland, and the rot has been reported to be the most serious 
disease of cotton in that country. 

The discoloration of the lint was due to the presence of a yellow • 
substance in the central canal of the hair cell, this being shown by 
treatment with the swelling agents cuprammonia and 75 per cent, 
sulphuric acid. Spores of a species of N'ematoepora were found in 
numbers lying among the hairs and within the injured seeds, the 
latter also containing mycelium and sporangia of the fungus. The 
species of Nematospora concer:^ed is apparently identical with 
NowelFs species C [West Indian Bull, xyI, p. 155, 1916], one of the 
causes of cotton staining in the West Indies, and the author con- 
siders that this fungus was possibly the cause of the injury in the 
Nyasaland material. ^ The organism was not viable in the specimens 
examined, but in a footnote it is stated that a similar organism 
isolated by Dr. W. Brown from Tanganyika material has caused 
the typical staining of bolls [on cotton grown in a greenhouse] . 

Other organisms isolated from the bolls were Rhinotrichiim 
tenellum, Melanospora Mmiae, Chaetomium kuntzeanum, Stachy- 
borys lobulata, species oi Cephalosporium, AlternaTia, and Oedo- 
ce-phalum, and two species of bacteria. The species of Gephalosporkm 



93 


was of special interest, as it proved to be capable of reproducing the 
^ shattering ' of the hairs seen in the original material. 

Skaife (S. H.). The fangoixs disease of locusts. Report on a 
preliminary investigation in Sonth-West Africa, — Journ, 
Dept. Agric. S* Africa^ xi, 2, pp. 179-185, 4 figs., 1925, 

An epidemic among locusts in South-West Africa in March 1925, 
resulted in the destruction of whole swarms. In a short time the 
northern half of the country, which was seriously threatened by 
the pest, was almost completely cleared of locusts. With the cessa- 
tion of rain in May the disease disappeared. It was caused by the 
well-known locust parasite grylli, the morphology and life- 

history of which are described. 

Locusts dying of the disease climb as high as they can on grass 
stems and the twigs of bushes, and remain head upwards in a ver- 
tical position. This usually takes place in the afternoon, death 
rarely occurring before 3 p.m. A few hours before death, a slight 
swelling of the abdomen is observed, and the insect becomes sluggish. 
This is the first active symptom of attack. The hyphal threads in 
the interior of the locust subsequently pierce the integuments at the 
joints and between the segments of the abdomen, so that a few hours 
after death these parts are covered by a fine, white, furry growth, 
consisting of numerous, parallel conidiophores, at the tips of which 
the characteristic pear-shaped spores are borne. 

On some individuals that do not form this external stage, large 
numbers of internal sphericah resting spores are produced, which 
enable the fungus to pass through periods of drought. Insects 
infected just before the dry period set in eventually died, but only 
produced these resting spores. So far, attempts to germinate the 
latter artificially have failed, and the actual means of dissemination 
at the commencement of the rainy season, as well as the period that 
elapses between infection and death, are still unknown. The fact 
that the disease was not reported until two to three weeks after the 
heavy rains had started in January suggests a possible intermediate 
stage through which the fungus passes, or its transmission through 
contaminated food. 

Attempts to grow the fungus on artificial media have hitherto 
been unsuccessful. 

Locusts at all stages from the second moult are susceptible to 
attack, and the author has also observed this disease on the short- 
horned grasshopper. 

Gilliatt (F. 0.). Some new and unrecorded notes on the life 
history of Entomophthora sphaerosperma.— Proc. 

Entom. Soc. 19M, 10, pp. 46-54, 1 ph, 1925. 

In continuation of Dustan’s investigations on the control of the 
European apple sucker (Psylla maii) in Nova Scotia by its fungous 
parasite, Entomophthora sphaerosperTna [see this Review, iv, p. 218], 
the writer has obtained certain new data of biological and economic 
interest. ■ 

The conditions necessary for the satisfactory development of the 
fungus include fairly high temperature, considerable humidity, 
abundant light, and the presence of large numbers of the insect 
host. In the economic utilization of the mr^sitA iEa 
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factor presents some difficulty in the early spring during the 
nymphal period, and an attempt was made to overcome this by the 
use of a modified cold frame, which was placed, in the autumn of 
1923, over thickly planted apple seedlings heavily infested with 
sucker eggs. A quantity of spore-bearing adults were also added 
at about the same time. In the following spring nymphs emerged 
in large numbers, and on 17th June some were observed to show 
the typical development of E. sphaerospeTma, the conidia of which 
were actively discharged a few days later. In the cold frame cage 
the fungus increased rapidly, becoming epidemic by 28th June. 

Apple suckers which succumbed during the winter were found on 
microscopic examination to show 80 per cent, infestation by the 
fungus (40 per cent, resting spores, 10 per cent, conidia, and 30 per 
cent, mycelium). The heavy mortality of the insects is attributed 
partly to the action of the fungus and partly to that of moisture 
from the frequent sprays applied to the cages. , 

The reduction in the number of insects during the active progress 
of the disease in infested orchards was out of all proportion to the 
apparent distribution of the fungus. The only explanation of this 
phenomenon appears to be that the instinct of the insects warned 
them to migrate to neighbouring orchards. 

Heavy rains were found to have a retarding effect on the develop- 
ment of the fungus. On the other hand, a large number of diseased 
insects were always found after foggy periods. The results of 
counts in an infested orchard showed that 53 per cent, of the 
aflected suckers were males and 47 per cent, females. Most of 
those which dropped failed to reveal any evidence of fungus infes- 
tation until placed in moist chambers in the laboratory, when the 
mycelium penetrated the integument, developing the characteristic 
white or bluish mass of hyphae over the insect, and subsequently 
producing abundant conidia. The distribution of the 90 per cent, 
infection was as follows : resting spores 2, conidia 14, mycelium 64, 
and doubtful 10 percent. Evidently the tendency is to produce 
the resting-spore stage in much larger numbei’s under artificial 
conditions than in the field. 

The process of germination was observed in hanging drops. The 
circular and prominent oil drop first becomes irregular in outline, 
more dense, and assumes a bronze tinge, which** slowly fades, and 
finally the oil drop disappears entirely, giving the spore wall a much 
thinner appearance. The contents of the spore appear to grow out 
into the germ-tube without any shrinkage of the spore. The germ- 
tubes vary from 5-5 to 7-5 /j, in width, and one was observed to 
attain a length of 210 /x. The number of germ-tubes emerging 
from a spore varies from' one to four. Branching was observed and 
the abstriction of a small, spherical spore, 6’5 p in diameter, from 
a wedge-shaped conidiophore was also seen, but the formation of 
the conidia could not be definitely traced. 

Dustan (A. G.). A study of the saethods used in growiag esitosiio- 
phthorous fungi in. cages prior to their artificial dissemi- 
nation in the orchards. — Fifty-fifth Ann. Rept, Ent. Soc. 
Ontario^ 1924^’g^. 63-67, 1925. [Abs. in Rev. Appl. EntomcL 
Ser. A, xiii, 11, pp. 581-582, 1925.] 

A description is given of experiments carried out in Canada with 
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a view to the rearing, in cages in the open, of the European apple 
sucker {Psylla mali) infested with its fungus parasite Entomo- 
phthora sphaerosperma [see last abstract]. The green apple bug 
(Lygus communis var. novascotiensis) and its fungus parasite, 
Empusa erupta [see this Review, iv, p. 93], were also reared in 
smaller quantities. So far, all efforts at growing the two fungi on 
artificial media has failed. 

The cages, the best type of which were those with wooden sides 
and movable glass tops to permit adequate temperature control, 
were built over young seedling apple trees. The chief source of 
infection utilized was resting spore material collected in the autumn 
and kept through the winter in ground cages, although a certain 
number of insects at the stage when they were discharging summer 
spores were also employed. High temperature, high relative 
humidity, and crowding of the insects were necessary to ensure ade- 
quate infestation and fungous growth. Light as a factor was of mo 
importance, except that the fungus failed to develop if it was 
entirely excluded. When the maximum shade temperature outside 
was about 80® F., a maximum of 91® was maintained in the wooden 
cages and over 80 per cent, average mean humidity, the latter by 
watering the soil in the cages three or four times a day. Adverse 
weather conditions usually caused the growth of the fungus to be 
atypical, or to be stopped entirely. 

Larger cages, 6 ft. high by 3 ft. square, were used for obtaining a 
more extensive supply of diseased material as soon as the fungus 
had reached the fruiting stage in the smaller cages. When the 
disease becomes epidemic in the larger cages, it is recommended to 
collect and distribute in a low, thickly planted orchard, whence the 
fungus may spread widely in the surrounding country. 

Dieuzeibe (E.). Les champigiions entomoplisrfces du genre Beau- 
veria Vuillemin. Contribution a I’etude de Beauveria effusa 
Yuill. parasite du Doryphore. [Entomogenous fungi .of the 
genus Beauveria Vuillemin. Contribution to the study of 
Beauveria effusa Vuill. parasite of the Doryphore.] — Ann. des 
jSpiphytieSj xi, 3, pp. 185-219, 1 pL, 10 figs., 1925. 

This memoir commences with a bibliographical survey of pre- 
ceding investigations on the gemxs Beauveria, followed by a 
description of the author’s study of the possibility of utilizing 
certain species of this genus in the control of Leptinotarsa decern- 
lineata\ih^ Colorado Beetle of the potato], an insect which has 
caused considerable loss in the Bordeaux region of France. Tests 
were made of B. densa, B. bassiana, B. glohulifera, and B. effasa. 

The results obtained with B. densa were negative, and only by 
wounding the insect (detachment of the wing, punctures, etc.) was 
any successful infection obtained. This recognized pai'asite of the 
cockchafer, therefore, is not adapted to the control of the Colorado 
'..Beetle.' ' , 

the cause of the well-known muscardine disease of 
silkworms, a short account of which is given, is stated to be para- 
sitic on a number of insects, but the author’s experiments indicate 
that the virulence of the attack is insufficient to destroy healthy 
larvae of the Colorado Beetle under normal conditions. 
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Two cases of spore infection with B. glohulifera (comprising in 
all five beetles) proved fatal, but all further attempts failed, and 
the author appears to consider this species to give little promise of 
successful utilization. 

In 1922 a mummified beetle aflfected by B. effusa was found in 
the soil in the Gironde region. Laboratory tests with the hiber- 
nating stage of the beetle were undertaken with soil taken from 
areas in which the insects were numerous. Natural infection, with 
a mortality of over 60 per cent., occurred in certain of these eases, 
though it is doubtful that this was entirely due to the fungus. 
Attempts to infect the insect during its larval stage of activity 
above ground were not readily successful, and it is concluded that 
the infection of the hibernating individuals came from the soil. 
Adults exposed to infection during their period in the soil were 
readily attacked, the best results in artificial infections being got 
when an actively sporulating culture was mixed with the soil before 
the insect descends into the latter, which it does after its third 
larval moult. Adults during their period of activity above ground 
were not found susceptible to infection. The first sign of attack is 
the appearance of the affected insect at the surface of the soil, 
where it crawls about for two or three days and then dies. Hyphae 
are visible at the base of the elytra, and at the end of eight days 
the envelopment by the fungus is complete with the exception of 
the wings, which stand out untouched. The larvae remain free 
from attack whilst feeding on the leaves of the potato, but in the 
presence of abundant spores, and under suitable humidity conditions, 
the mortality of the adults in the soil was as high as 50 per cent, 
in 15 days. In dry soil conditions a mortality of 40 per cent, was 
obtained. Attempts to cause infection through the alimentary 
canal, by feeding the insects on infected leaves, failed, and the 
author believes that infection occurs through the body teguments. 

In 1924 experiments were carried out with a view to testing the 
parasitic effect of B, effusa on silkworms. A similar softening of 
the body to that caused by jB. bassiana occurred after four days, 
and within seven days an examination of the blood showed the 
presence of isolated fungal cells in abundance, together with some 
pluricellular hyphae. On the eighth day short arthrospores and 
conidia were found throughout the entire body. 

Fetch (T.). Studies in entomogenous fungi. VI. Cephalosporium 
and associated fungi. — Trans, Brit MyeoL Soc,, x, 3, pp. 152- 
182, 1 pL, 1 fig., 1925. 

A number of these fungi were studied from dead material and 
in culture. Gefflialosyorium lmani% named by Zimmermann in 
1898 from Zecanium viride on coffee in Java, is very common on 
this host in Ceylon, and also occurs on several other species of 
Lecanium, on a species ot Ceroplcmtes, on a black Aleyrocles, 
The author has received it from India on L, viride, on L. oleae on 
PhormivMb tenax from New South Wales, and on a scale insect on 
Citrus from New Zealand. The fungus is minutely described as it 
occurs on the host and in culture. The conidiophore may be either 
simple, and is then either tapering or flask-shaped with a narrow 
apex, or branched. The conidia (2-5 to 4 by 0-75 to 1*5 /z) are 
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borne in a loose head, held together by mucilage. Details of the 
growth on various media are given. 

Hyalopus yvoniSj described by Dop on Aspidiotm perniciosus on 
coco-nut, is considered to be morphologically indistinguishable from 
C, lecanii; it has not been recognized again since it was described 
by its author. Acrostalagmm coccidicola was described by Gudguen 
on a coccid on a shrub, possibly of American origin, at Paris ; there 
is no type but, from the description, the fungus cannot be dis- 
tinguished from (7. lecanii, though some of the growth characters 
given by its author differ. From La Plata a Gep}ialo%poTiwm sp., 
with the morphological characters of G. lecanii and which also 
showed the cultural characters given by Gudguen for A. coccidicola, 
was received on Pulvinaria sp. on Citrus, 

The author considers that Gephalosporium snA. Hyalopus site. 
identical. Both genera were founded at the same iimOy Hyalopus 
having page priority, but as Gephalosporium has since then been 
almost universally adopted, it is thought better to retain this name. 
Acrostalagmus differs from Gephalosporium in having branched 
conidiophores and the association of simple with branched 
conidiophores in the species mentioned above may be indicated by 
the following usage : Gephalosporium {Acrostalagmus) lecanii^ and 
(7. (A.) coccidicolum, 

C. (A.) longisporum Petch is a new species, differing from (7. 
lecanii in its larger spores ; it occurs principally on a scale on 
Acacia decurrens in Ceylon. Melanospora parasitica was found 
in association with this fungus, and it was determined to be strictly 
parasitic on the Gephalosporium, and not on the insect. Other 
species described are (7. (A.) coccorum n. sp. on Chionaspis salicis 
on ash and on Lepidosaphes %ilmi on hawthorn in England ; a fungus 
determined as Spicaria javanicco Bally [see this Bevieiv, ii, p. 368] 
on a Geropilastes on Santalum album in Ceylon ; and Gonatorrho- 
diella coccorum n. sp. on Lecanium viride and on a black Aleyrodes 
on coffee in Ceylon. 

Fetch (T.). Studies in entomogenous fungi. VII. Spicaria. — 

Trans. BritAMycoL Soc,, x, 3, pp. 183-189, 1 1925. 

Spicaria prasina (Maubl.) Saw. was described on larvae of Pionea 
forjicalis from Japan as Nomuraea prasina. The author has 
received it on Spodoptera mauritia and an undetermined larva 
from Ceylon, and on Anticarsia gemmatilis from ' Florida. The 
fungus is described morphologically and in its cultural characters. 
[As stated in the list of Fungi received at the Imperial Bureau of 
Mycology, i, p. 7, 1925, Botrytis rileyi is an earlier name for this 
fungus.] 

The author has determined as S. araneae Saw. two collections of 
a fungus on spiders in Ceylon, the colour of which varied from rose 
to rose-purple. Other entomogenous fungi referred to Sp)icaria, 
but with which the author is not acquainted, are S. araneae Vuill. 
on Aphodius fimetarius in France ; 8.aleyrodis Joh.mt on Aleyrodes 
variabilis on Garica papaya in Cuba ; S. verticillioides Fron on 
cocoons of Cochylis [Clysid] ambiguella, later considered by its 
author to be a form of Isaria /arinosa, and called by him S, 
farinosa verticillioides [see this iv, p. 671] ; and 8. cosms 
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Port. & Sart. on larvae of Gossus, The characters of these fungi 
are given briefly from the published descriptions. 

Petoh (T.). Entomogenoiis fungi; additions and corrections.— 
Tram. Brit MycoL Soc.y 3, pp. 190-201, 1925. 

A number of exsiccata and fresh specimens have become available 
since the author’s earlier papers on entomogenous fungi, and these 
have necessitated some alterations, in nomenclature. Most of these 
deal with species of the genera Hypocrella and Aschey'^soiiia, dis- 
cussed by the author in the Annals of the Royal Botanic Gardens, 
Peradeniya, vii, pp. 167-278, 1921. 

The systematic position of Broomella ichnaspidis Zimm. is dis- 
cussed : the author considers it to be certainly a Podonectria, and 
perhaps an abnormal form of P. coceicola, 

Goccidophthora variabilis Syd. was stated by Hara to be com- 
posed of two fungi, a stromatic Nectria named by him N. variahilis, 
and which the author states is N. diploa B. & C., and a super- 
parasite, PMlonectria variabilis. The author has found this second 
fungus again; it is an avscigerous species with four-celled, brown 
aseospores, and is considered to be a Melanoinma to which the 
name M. variabilis is given. It has been determined to be the 
perithecial form of Sirosp>erma hypyoerellae [see this Pe'rie'it?, iii, 

p.212]. 

Re (S.). Observations on. the cultural aud biocliemical characters 
of Monilia castellanii (Cryptococcus castellauii) aud Mouilia 
macroglossiae (Cryptococcus uiacroglossiae). — Jonrn. Trop. 
Med. ^ Hygiene, xxviii, 17, pp. 317-319, 1925. 

The author’s investigations of the cultural and biochemical 
characters of the Gryptococcus isolated from cases of furunculosis 
and of G, macroglossiae [see this Revieiv, iv, p. 607] confirm 
Castellani’s description of these two fungi, and support Eis recent 
opinion that, as a very small quantity of mycelium develops in 
certain liquid media, both organisms should be referred to the genus 
Jfomiia, sensu lata, rather than to Gyyptoeoccics. The name M. 
castellanii m suggested for the furunculosis fungus. 

Thomson (J. G.) & Robertson (A.). STotes ou the cultivatiou of 
certain amoebae aud flagellates of man, using the technique 
of Boeck and Drbohlav. —Jouto. Trop. Med. Hygiene, xxviii 
19, pp. 345-349, 2 figs., 1925. 

In the course of this communication on the cultivation of certain 
amoebae and flagellates of man, mention is made of the presence of 
Blastocystis hominis [see this Review, iv, p. 543] in cultures of 
several of these organisms. In some cases the growth of the fungus 
was so rapid and abundant as entirely to occlude the protozoa. 
B. hominis was, however, completely absent from cultures of 
Entamoeba histolytica. 

Bivision of Veterinary Education and Besearch. Disease in 
cattle and sheep due to mouldy Mealies. — Jonrn. Bept. Agric. 
S. Africa, xi, 4, pp. 291-292, 1925. 

The practice, common in South Africa, of turning cattle and 
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sheep into old mealie \Zea mays] lands as soon as veld grazing 
becomes scarce leads, after a very wet season such as 1925, to 
serious disease in the animals due, it is said, to the poisonous effects 
of the mouldy cobs, which are attacked by various parasites, 
Di'plodia zeae being the chief. 

The disease, which produces complete paralysis of the animal, has 
been known for many years to exist amongst cattle, but feeding 
experiments carried out in 1925 at . Onderstepoort showed that 
sheep were also affected. Mealies infected with D, zeae were fed 
to sheep, and symptoms practically identical with those of the 
disease in cattle were produced. The numerous losses in 1925 
amongst sheep grazed in mealie lands are attributed to this fungus. 

It is recommended that, when the cobs are known to be infected, 
cattle and sheep should not be grazed on the old mealie lands, 
which should be burnt over and allowed to lie fallow for one or 
more seasons. Furthermore all cobs, both defective and sound, 
should be collected at harvesting. 

Appendix II. Beterioration of fabrics by micro-organisms.— 

Dept. Sci. and Indus. Res.^ First Rept. Fabrics Co-ordinating 
Research Committee, pp. 14-28, 1 pi., 1925. 

Systematic work on the isolation and identification of mould 
fungi which cause the deterioration of cotton materials [see this 
Review^ iii, pp. 37, 517; iv, p. 280] has been in progress for some 
time by the British Cotton Industry Research Association, and the 
Fabrics Co-ordinating Research Committee has arranged for samples 
of fabrics of various kinds to be sent to eleven stations in widely 
separated parts of the world (Australia, Ceylon, Cyprus, England 
Kenya, South Africa, Straits Settlements, and Trinidad) for exposure 
to different climatic conditions and varying degrees of intensity of 
heat, light, and moisture, in order to serve as ‘ traps ' for micro- 
organisms. Seven types of fabric are to be used, namely, American, 
Egyptian, and Indian cotton, dew-retted and water-retted flax, wool, 
and hemp. 

There are four methods of treatment which seem likely to protect 
the fabrics in question against the attacks of micro-organisms ; (1) 
the addition of antiseptics to the cloth either alone or incorporated 
with the size ; (2) the addition of antiseptic substances capable of 
combining with or being absorbed by the constituents of the fibre ; 
(3) the treatment of the fibre by physical processes to increase its 
resistance; and (4) the envelopment of the fibres by a layer of 
material impermeable to and non-assimilable by micro-organisms. 

Disinfection is not essential; inhibition of growth is all that is 
necessary. The choice of chemicals for antiseptic purposes is 
limited, since the substance selected must be relatively insoluble 
and non-volatile in order to withstand weathering, yet slightly 
soluble or volatile to exert an antiseptic action. 

In 1922 a sample of deteriorated fishing net was examined at the 
Holton Heath Bacteriological Laboratory. A large proportion of 
the fibres near and within the knots exhibited symptoms of bacterial 
attack, while between the knots comparatively little damage was 
detected. The bacteria were of the usual types occurring in sea 
water, and comprised spore-bearing forms of th% mesentericus group 
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and other denitrifying bacteria. After ten days^^ incubation at 
30® C, under anaerobic conditions, the material from the knots 
showed the characteristic cellulose-destroying organisms. It was 
concluded that the deterioration of the net was due to the destruc- 
tive action of micro-organisms, the proportionally greater damage 
’In and near the knots being ascribed to the longer retention of 
moisture in them. 

Samples of Pita and Cumari fibre (which are extensively used for 
making fishing nets) were subjected to microbiological decomposi- 
tion, together with a control sample of Indo- American cotton ; one 
sample of each was buried in soil, and another placed in a flask 
containing food substances and inoculated with a culture of cellulose- 
destroying bacteria. Deterioration of the cotton sample commenced 
after 12 days, and after 47 days the fibres were badly damaged. 
Practically no deterioration occurred in the Cumari fibres and very 
little in the Pita during a corresponding period. It was concluded 
that the resistance of these fibres was due to their well-developed 
protective sheath, the removal of which led to the infection of the 
material by the usual organisms. 

Kletschetow (A. N.). Untersucliungeii liber die biologisclien 
Ursacben der Zieinmlidigkeit des Bodens. [Investigations of 
the biological causes of flax-sickness of the soil.] — Jouru. /. 
Landw. Wissensch. (Koscow), i, 7~8, pp. 511-521, 1924. [Abs. 
in Zeitschr, fur Pjicmzenkr., xxxv, 5-6, pp. 208-209, 1925.] 

The author investigated the causes of ‘ flax-sickness ’ of the soil 
at the Agricultural Academy of Moscow (Petrovsko-Razoumovs- 
koye) where flax was cultivated on some plots for nine consecutive 
years, at the end of which the crop completely refused to grow. 
As the soil was copiously manured with mineral and organic ferti- 
lizers, and other plants, e. g., Gaijsella bursa- 2 ^astori 8 and Thlaspi 
arvense, developed vigorously on it, there oonid be no question of 
exhaustion of the soil, nor of the accumulation in the soil of toxic 
substances secreted by the flax. On the other hand, the presence 
of the following parasitic fungi was determined: Asteroeystis radicis. 
Thielavia basicola^ Golletotriclmm lin% Fmarmm lin% Macro- 
sporium sp., Alternaria sp., OladoBpormrfi herbarrum, a species 
closely related to Phoma exigua Desmaz. (on the roots of the flax), 
and Pythium de Baryamvm. The author comes to the conclusion 
that the trouble is due not to any one of these fungi alone, but to 
the combined action of the whole series [see also this Review, Iy, 

p.220]. 

WoBMALi) (H.). A leaf blotcb of the Shasta Daisy.- — Gardener F ' 
Ghron,, Ixxviii, 2027, pp. 353-354, 1 fig., 1925. 

In August [1925], near Maidstone, Kent, several plants of the 
Shasta daisy {Ghrysanthemiim were found with large, 

more or less circular, coalescing, concentrically zoned blotches of 
dead tissue, | to | inch in diameter, on the leaves, some of which 
were withering. Dark dots on the upper surface of the blotches 
proved to be pycnidia of the fungus leueanthemi, 

which has not previously been recorded for England, so far as is 
known. 
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Nisikado (Y.) & Miyake (C.). Ueber ein neues Heliniiitliospo- 
riiim auf Panicum crus-galli [On a new Helminthosporium 
parasitic on Pamcum crus-galli LJ] — Ber. Ohara lust Landw, 
Forsch., ii, 5, pp. 597-612, 1 pi., 1925. 

In the present paper a description is given of the morphology 
and physiology of a species of Helminthosporimn which the authors 
first observed in October 1919, attacking the leaves and leaf sheaths 
of plants at all stages of development of Pamcum (EeMnocJiloa) 
crus-galli var. submuticum Mey. and P. crus-galli var. hispidulum 
Hack., and which they state was fully described and named crus- 
galli n. sp. in a paper sent by them in January 1923, for publi- 
cation in Tokio, where it was destroyed during the disastrous 
earthquake and consequent conflagration in September of the same 
year. 

The first symptom of the disease appears early in the spring in 
the form of isolated, irregularly dispersed, spindle-shaped, yellow 
spots, from 0*5 to 3 mm. long by 0-25 to 1*5 mm. broad. From one 
to three days after their appearance, a dark point is produced in 
their centre and rapidly spreads in the form of a dark brown patch 
over the whole area of the spot, while the latter also increases in 
size, and, in some cases, coalesces with others, finally covering the 
whole surface of the leaves, which then turn grey and dry up. On 
mature leaves the preliminary yellow discoloration is frequently 
absent, the leaves turning at once either grey or brown and 
drying up very rapidly. The same symptoms also appear on the 
leaf sheaths. 

The leaf tissues underlying the spots are pervaded by a brownish 
or olive-green, septate mycelium, usually more or less constricted at 
the septa, running between the parenchyma cells. The brown or 
olive-green conidiophores arise from a submerged mycelial stroma 
and emerge on both sides of the leaves through the stomata in 
groups of 1 to 6 (usually 1 to 3) ; they are erect, somewhat rigid, for 
the most part supplied with geniculate bends towards the apex, 
unbranched, with 1 to 8 (usually 4 to 7) septa, not constricted, of 
a lighter colour at the top, and 129 to 473 by 7 to 11 a in 
diameter. . 

The conidia [the size and septation of which were studied 
biometrically and are given in tabular form] measure from 45*9 to 
163*2 by 15-3 to 26*8 /z, and have from 1 to 10 septa ; the average 
from the host was 124*03 + 0*85 by 20*90 + 0-08 with 6*44 + 0*08 
septa. They are acrogenous or on the knee-bends, definitely spindle- 
shaped and tapering at both ends, olive-brown, usually uncon- 
stricted, with a thick epispore, and have a wart-like hilurn at the 
base. They germinate with a germ-tube from each end. 

The morphological features of this fungus agree in most respects 
with those of Helminthosporium monoceras described by Drechsler 
(JouTO. Res., xxiv, 8, pp. 641-739, 1923) as parasitic on the 

* same host, and the authors adopt this name. 

SpittalL (J. P.). Varietal susceptibility of the Apple to various 
injuries. — Proc. Acadian Eritom.Soc. 

The writer has collected <lata for some years past on the varietal 
susceptibility of apples to various injuries, including scab [ Foituria 


102 


inaequalis], in the Maritime Provinces of Canada. The average 
incidence of this disease for two years in an untreated orchard was 
45 •2per cent, on Stark compared with only 16*5 per cent, on Baldwin. 
In another case in which the figures from all the treated plots are 
included in the avei^age, the incidence of infection on Stark was 
61*3 and on Wagener 574 per cent. The corresponding averages on 
treated trees only were 15*5 per cent, for Stark and 6*0 per cent, 
for Wagener. In a table showing the average incidence of scab for 
three years on five varieties, the figures were as follows : Graven- 
stein 54*5, Baldwin 12-6, Northern Spy 21*1, Golden Russet 16*2, 
and King 8*5 per cent. Baldwin, Spy, and King varieties were 
found to be highly susceptible to injury from lime-sulphur lead 
arsenate, showing an average of 35, 38, and 21 per cent, burning, 
respectively, in two years. It is pointed out that lack of sunshine 
and wet weather accentuate the susceptibility of apple foliage to 
this type of injury. 

Walkee (G. P.). Spray vs. dust on Apples in Hew Brunswick. — 
Proc. Acadian Entom, Soe. 1924, 10, pp. 8-16, 1925. 

Since 1921 the writer has carried on a series of experiments at 
Fredericton, New Brunswick, to determine the relative merits of the 
spray and dust treatment for the control of orchard pests on Fameuse 
and McIntosh apples. 

The schedules used were as follows. Spraying: (1) When 
blossom buds were showing pink : 3-10-40 Bordeaux mixture plus 
1| lb. arsenate of lime. (2) After fall of blossoms: lib. soluble 
sulphur plus l-|lb. arsenate of lime per 40 galls, water (in 1924, 
12 lb. wettable sulphur plus 21b, arsenate of lead per 40 galls, 
water). (8) A fortnight after (2) : same as (1). Dusting (times as 
for spraying): (1) 12-8-80 copper arsenic dust, 501b. per acre; 
(2) 90-10 sulphur lead arsenate dust, 75 1b. per acre; (3) same 
as (1). 

The results of the experiments [which are presented in tabular 
form] almost uniformly show a larger percentage of unblemished 
fruit in the dusted than in the sprayed plot, this being entirely due 
to the large amount of russeting in the latter, especially during 
seasons when dull weather and moisture were prevalent. In 1921 
the incidence of russeting in the McIntosh block was nearly 68 per 
cent, higher in the sprayed than in the dusted plot, while the 
Fameuse block showed only 2 per cent, difference. Only in 1921 
did dusting give better control of &Q^h\VentuTia inaequalis] than 
spraying, but in that year the incidence of infection was extremely 
slight (1*31 per cent.) in the check plot. In general, it may safely 
be assumed that spraying gives somewhat b^etter control of scab 
than dusting. This superiority is believed to be largely due to the 
greater wastage of the dust, which appeared to he continuously 
blown about by the wind. The average incidence of scab on both 
varieties for the four years was 5*28 per cent. On the sprayed plot, 
10*07 per cent, on the dusted, and 37’44 on the check, while that of 
russeting was 24*1, 9*33, and 0 per cent., respectively. 

The total cost per acre (72 trees) of the dusting operations for the 
three seasons was estimated at $10.01 and that of spraying at 
$15.69. 
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Birmingham (W. A.) & Mii.ls (H. A.). Experiments for tke control 
of Mack spot of Apple due to tke fungus Venturia inae^ualis 
(Cke) AdeTh.— Agrie, Gaz, Nevj South Wales, xxxvi, 9, pp. 665- 
666,1925. 

These experiments on the control of black spot [scab] of the apple 
( Venturia inaequalis) were carried out in 3 series, in each of which 
5 trees were sprayed and 5 left as controls. The 1st series was 
sprayed with lime-sulphur between the early spur burst and pink 
stages, followed by lime-sulphur at the calyx stage ; the 2nd series 
with Bordeaux mixture followed by lime-sulphur ; and the 3rd 
series with Bordeaux mixture followed by Bordeaux mixture. The 
lime-sulphur used was summer strength and the Bordeaux mixture 
6-4-50. The third series gave the best control, 88-2 per cent, clean 
fruit with, however, slight to pronounced russeting ; series 2 came 
next with 61*9 per cent, clean and slight russeting in some cases; 
series 1 gave 17-2 per cent, and no russeting; whilst in the control 
91-6 per cent, of the fruit was affected with scab to a greater or 
less degree. 

Zeller (S, M.) & Childs (L.). Perennial canker of Apple trees 
(A preliminary report). — Oregon Agric. Exper, Stat Bull. 217, 
17 pp., 22 figs., 1925. 

It was reported to the ilmerican Phytopathological Society, 
Pacific Division, in June 1925, that there exist two distinct forms 
of the diseased condition of apple trees in the United States and 
British Columbia commonly known as the north-west apple tree 
anthracnose and attributed to jSfeofabraea malicorticis [see this 
Review, i, pp. 378, 386]. In the present paper the authors describe, 
under the name of perennial canker, the second form which, in some 
of its stages, is very difficult to distinguish from that caused by N. 
malicorticis. While the latter infects during the autumn and the 
winter, and is a virulent parasite capable of producing a canker 
wherever a spore alights, even on sound bark, the second form is 
caused by a weak parasite infecting, apparently in the spring, 
through wounds or injuries of traumatic, weather, or insect origin. 
Furthermore, while iV. malicorticis does not spread beyond the 
limits of the first year’s growth (although the fungus continues to 
live in the dead tissues through the second year, when the spores 
of the perfect stage are produced and discharged, thus causing new 
infections near the margins of the old cankers), the perennial 
canker develops year after year by the spread of the mycelium in 
the healthy tissues surrounding the canker formed during the 
previous season. Other differences consist in the diflferent shape of 
the conidia of the two organisms, and in their difierent behaviour 
on certain culture media. 

Perennial cankers are found on branches of various ages and 
sizes, but seldom on the trunk below the insertion of the main 
limbs, except when the trunks sufifer from winter injury, in which 
case the disease spreads rapidly and may kill the whole tree. The 
colour of the cankers depends to a large extent on the age of the 
bark attacked and on the climatic conditions in different localities. 
On very young water shoots or on one-year-old wood, they have 
a glassy surface and are of a light brown colour, alternating, in 
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some cases, with purplish-brown concentric rings. On old bark the 
cankers are reddish-brown or purplish, with a tendency to form 
concentric rings of a lighter colour at the time when the acervuli 
begin to be produced. In the spring, when healthy wood sur- 
rounding a canker begins to grow, a fissure is produced rather 
definitely limiting the edge of the canker, thus giving the latter 
a sunken appearance which is augmented by the drying-up of the 
ajffected portions of the bark. In this stage, it is very difficult to 
diiferentiate from anthracnose. As the canker matures, the dried- 
up bark usually adheres very firmly to the underlying wood and 
becomes smooth and glassy, although in some cases it may be 
cracked and break away from the wood. Generally the cankers 
tend to elongate rather than to grow laterally, thus giving them 
an elliptical shape, with concentric annual calluses as commonly 
described for the open type of European canker \NectTia galligena\ 
The wood underlying the cankers is discoloured to a considerable 
depth. 

Besides the bark, the fungus may also attack the fruit, producing 
a brown, soft rot, without the zonation which usually chax'acterizes 
the fruit rot caused by N, and of mnch less rapid 

spread than bitter rot [Olomerella cingulata]. This fruit rot, how- 
ever, has not proved so far to be of any economic importance in 
Oregon. Pear trees are less often attacked, and then only on the 
bark 

Morphologically the causal fungus is typical of the species 
grouped under the form-genera Gloeospormm and Myxosporivmi, 
but the authors are inclined to include it in the first genus, as the 
second is ordinarily confined to the hark. As it appears not to 
have been previously described, the name G. peremians sp. nov. is 
given to it and an English diagnosis is appended, The acervuli are 
subepidermal or deeper, and the conidia, which are borne on 
branched conidiophores, are hyaline, irregular in shape and size, 
but mostly ellipsoid (in contrast to the characteristically curved 
spores of Neofahraea usually larger at one end, and 

12 to 20 by 4 to 6 /i in diameter. On germination, hyaline, ovoid to 
ellipsoid, sometimes curved, secondary spores, 3 to 10 by 1 to 2 /x in 
diameter, are produced. • 

The known geographical distribution of the fungus ranges from 
the Okanagan Valley, British Columbia, to the Willamette Valley, 
Oregon. It has also been reported from the Spokane and 
Wenatchee valleys in Washington, from certain stations along 
both sides of the Columbia Kiver, and especially from the Hood 
Biver valley. 

No preventive measures against this disease are yet definitely 
known, but the liberal use of Bordeaux mixture, particularly the 
spring application of Bordeaux-oil mixtures (as there are indications 
of a definite relationship between the woolly aphis and infection), 
appears to be of some assistance in checking its progress. lla 
infected areas pruning should be reduced to a minimum, and cuts 
on the main limbs of the trees should be avoided as much as 
possible. Eradication measures involve cutting out all the diseased 
tissues, and the painting over of all wounds with an antiseptic 
dressing, preferably Bordeaux paste stirred into small amounts of 
raw linseed oil until a rather thick, smooth paint is formed. 
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Cunningham (G. H.)« incidence of Apple canker (Mectria galli- 
gena Bres.) in Hew Zealand. — ¥ew Zealand Jonrn, of Agric,, 
xxxi, 2, pp. 102-103, 1925. 

• Since the publication of the author’s recent book on the fungous 
diseases of fruit trees in New Zealand [see this Review^ iv, p. 673], 
in which the occurrence of apple canker (N’ectria galligena) in the 
Dominion is denied, specimens of branches affected bjr this disease 
have been collected at Whangarei. An examination revealed the 
presence of both the conidia and perithecia of Af, galligena. A 
brief description is given of the symptoms, and recommendations 
for treatment are made. 

Hopkins (C. J.). Apple fruit-spot. Pkoma powi (Basser.).- — 
Journ, Dept Agric. 8. A/rica, xi, 4, pp. 366-370, 4 figs., 1925. 

In April, 1925, apples from a locality in the Transvaal proved on 
examination to be infected with Phoma pomi Passer., the cause of 
the Phoma fruit spot of North America [see this Review^ iii, pp. 43, 
587]. This is the first record of the disease in South Africa, but, 
from observations on market specimens, it is believed to occur in 
other parts of the country. 

The spots start from the lenticels, and in the early stages are not 
usually sunken. Later, as the spots enlarge, they become dark red, 
brown, or even black in colour and slightly depressed. Pycnidia 
occur in the centre of the spots in advanced stages. The pycnidia, 
conidia (‘cylindrospores ’), and chlamydospores of the fungus are 
briefly described and figured. 

Experiments with infected apples kept in an ice chest showed 
that the development of the disease is arrested indefinitely in cold 
storage. 

For the control of the disease midsummer spraying with Bordeaux 
mixture (3-3-50), or preferably lime-sulphur, is recommended, 
except where the trees have already been sprayed for scab [Ventnria 
inaeqnalisly when fprther treatment is unnecessary. 

Talbert (T. J.). Cedar rust of Apples in IKissourL— Missouri 
Agric. Exper. 8tat Circ. 135, 8 pp., 6 figs., 1925. 

This is a brief, popular account of the rust {Gymnosporangiwn 
of apples, with a succinct description of the 
symptoms of the disease both on apples and on the red cedar 
[Juniperus virginiana']. Special stress is laid on the economic 
importance of the rust in the United States, and the eradication of 
all cedar trees to a distance of If to 2 miles from apple orchards is 
strongly advocated. Mention is also made that the rust is included 
in the category of dangerous diseases prohibited by law in several 
States. 

Armillaria. — Fruit World of Australasia, xxvi, 10, p. 402, 1925, 

The following practical instructions are given for the eradication 
oi Armillaria mellea irom South Australian apple orchards, in 
which it is stated to occur only in patches where drainage is 
deficient. The spread of the rhizomorphs may be prevented by 
cligging a trench round the suspected area to a depth of approxi- 
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mately 18 inches, followed by underdrainixig, and spreading a heavy 
dressing of iron sulphate over the roughly broken soil. All infected 
roots or portions of the trunk should be cut out and burnt, and the 
parts treated with Bordeaux paste consisting of 1 lb. copper sulphate, 
1 lb. freshly slaked lime, and about 1 gall, water. 

Brooks (F. T.), Polypoms adustus (WilM,) Pr. as a wound para- 
site of Apple trees,— ymns. Brit My col. Sog., x, 3, pp. 225-226, 
1925. 

In recent years considerable damage has been caused to apple 
trees in the Wisbech area [England] by a fungus which infected 
the trees through wounds made in the process of thinning out. 
The progress of the fungus is indicated by the death and cracking 
of the bark and the disorganization of the wood. Sometimes its 
growth is arrested and a marked fissure then develops between the 
healthy and dead bark, valuable branches being lost as the result 
of such attacks. No variety appears to be immune, but Newton 
Wonder and Lord Derby are said to be the most seriously affected. 
Dressing wounds with Stockholm tar or gas tar has proved utterly 
ineffective against the disease. 

The identification of the fungus was difiicult, as fructifications 
have never been seen in the fruit plantations. Pure cultures of the 
mycelium gave only rudimentary polyporoid fructifications, but 
recently typical fruit bodies of Polyporus adustus have invariably 
been produced on large diseased branches kept under suitable 
laboratory conditions. The author considers that there is no doubt 
that this fungus is the cause of the injury. 

Experiments on keeping Apples in oiled paper wrappers.— Jbum. 
Min. Agric., xxxii, 7, pp. 626-629, 1925. 

This paper gives the results of a series of experiments carried 
out, in the winter of 1924-5, at a number of centres in the 
principal fruit-growing areas of England, to ascertain the effect of 
oiled wraps on different varieties of apple in ordinary cool storage. 
Apples wrapped in oiled paper, in ordinary paper, or left unwrapped 
were packed in standard boxes in storage sheds, and examined at 
intervals. 

The detailed results for a number of centres are given, and, 
generally speaking, the oil-wrappered apples showed less rotting 
and withering than those unwrapped or wrapped in ordinary paper. 
At oue centre, Bramley's Seedling (season November to March) 
stored on 8th October [1924] gave the following result on 27th 
February [1925]: oiled wraps, 114 perfect; white paper wraps, 88 
perfect; unwrapped, 47 perfect (in each case out of 120 stored). 
At another centre, Hanwell Souring (season February to April) 
stored on 21st October gave on the 23rd March the following : 
oiled wraps, 91 perfect out of 138 ; ordinary paper wraps, 101 out 
of 126; and unwi'apped, 71 out of 136. 

Reimer (F. C.). Blight resistance in Pears and characteristics 
of Pear species and stocks,— Oregon Agric, Exper. StaL SulL 
214, 99 pp., 35 figs., 3925. 

A detailed account is given of experiments in Oregon to test the 
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relative resistance to blight {Bacillus amylovorus) of practically all 
the known wild species of pears and most of the available cultivated 
varieties from Europe, Africa, and Asia. The characteristics of the 
five species that are considered to be the most important from the 
point of view of blight resistance, namely Pyrus communis, P.cal- 
leryana, P. ussuriensis, P. betulaefolia, and P. serotina (all but the 
first, eastern Asiatic species) are discussed in detail. 

The tests indicate that in every species most of the seedlings 
show a higher degree of resistance in the older wood than in the 
young shoots. The common European species, P. communis, which 
includes most of the best cultivated varieties, is the most susceptible 
of all. Not a single immune seedling or variety of this species has 
been found, although a few cases of marked resistance have been 
observed. When inoculated into the roots, 43*8 per cent, of the 
seedlings became blighted. The French pear seedling is, however, 
remarkably resistant to mushroom root rot {Armittaria mellea), 
and is considered as an ideal stock where the form of blight which 
affects the roots is not prevalent. ’Amongst the American varieties 
of P. communis, Farmingdale, Longworth, and Old Home have 
proved exceptionally blight resistant, but are of poor quality. 
Kieffer, a hybrid between Bartlett and the sand pear (P. serotina), 
is probably the most valuable hybrid grown commercially in 
America, but is much inferior in quality to such varieties as Bart- 
lett, Bose, or Anjou. 

Of the species suitable for root stocks, P. calleryana shows the 
highest degree of resistance and is the most useful where root 
blight is prevalent and the winter is mild. When inoculated in the 
roots only 9*1 per cent, of the trees were affected, and 5*5 per cent, 
proved immune in all parts of the tree. 

Both the wild type and a large proportion of the cultivated 
varieties of P. ussuriensis show a marked degree of resistance, 
although certain cultivated varieties are, on the contrary, highly 
susceptible. Seedlings of six cultivated varieties of Chinese origin 
(Ba Li Hsiang, Chien Pa, Huang Hsiang Siu, Hung Quar, Ma Ti 
Huang, and Ta Tou Houang) have proved immune, but the definite 
value of these strains as stocks has yet to be demonstrated. An 
effective preventive of losses from trunk and root blight in the 
newer orchards, should be, however, to plant a resistant variety on 
a resistant root stock such as P. calleryana, or Ba Li Hsiang (where 
too cold for P. calleryana), and top work them when three or four 
years old with the desired commercial variety. 

The Chinese species P. behdaefolia B>rxd the Japanese species P. 
showed 23*5 per cent, blighted, of the ti'ees inoculated in 
the roots ; while 3*5 per cent, and 2*6 per cent., respectively, proved 
immune from attack in all parts of the tree. The first species is 
adapted to soil which contains too high a proportion of alkali for 
the P. commuQ^is and P. ussuriensis stock, while the second is 
recommended only on deep, well- drained soils, free from A. mellea, 
and provided the climate is not cold. 

A table is given showing the reaction of 32 different species of 
Pyrus to inoculation with P. and it is mentioned that 

individual seedlings of the four Eastern species mentioned above 
have proved immune, so that if this character persists on asexual 
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propagation there should be ample material for producing resistant 
root stocks. Other tables show varietal susceptibility within the 
species P. ussuriensis and P. communis. 

These inoculation results should, however, ^ only be 4aken as 
representative of regions with climatic conditions similar to those 
of southern Oregon. 

Haetman (H.). Core breakdown in Pears may be avoided, — 
BettcT Fruit, xx, 3, pp. 9, 15-16, 1 fig., 1925. 

Most of the information in this paper has already been presented 
from another source [see this Review, iv, p. 746]. Of interest is the 
brief description of the disease, which is characterized in its incipient 
stages by a soft, watery condition of the affected tissue, later accom- 
panied by a brownish or black discoloration, and eventually by a 
putrid odour. These symptoms may be confined to the seed cavity 
or extend to the entire core and surrounding flesh. 

The term ^ core rot V is regarded as inappropriate, owing to the 
absence of a specific organism in the diseased tissues, while ‘ internal 
browning brown heart, and ^ internal breakdown ’ have been 
applied to physiological disturbances of the apple, and hence cannot 
aptly be used in this connexion. 

Ezekiel (W. N.), Presence of the Puropean brown-rot fungus in 
America,.--- Phytopath,, xv, 9, pp. 535-542, 3 figs., 1925. 

In continuation of his work on Sclerotinia americana [& cinerea 
forma americana Wormald : see this Review, iv, p. 508], the author 
describes methods for the differentiation of this species from S., 
cinerea. 

On potato dextrose agar, 8, cinerea produces conidia only sparsely 
and never in pustules, whilst 8, americana produces abundant 
conidia in definite pustules, except in the case of the uncommon 
varieties V and VI. In Petri dish cultures on the same medium 
8. cinerea grows slowly and shows zonation and lobing, whilst 
8. americana rapidly produces a homogeneous growth except for 
numerous concentric circles of conidia or aerial hyphae. In hanging 
drop cultures, 8, cinerea germinates by a germ-tube which soon 
branches, while 8, americana has a straight germ-tube with no side 
branches or only small ones ; this characteristic branching also per- 
sists in the mycelium. The average lengths of the cells of the older 
hyphae is 36 fi in 8, cinerea and 66 fi in 8, americana. 

The fungus named by Barss 8, oregonensia [see Oregon, jigric,^ 
Exper, Stat, Girc. 53, 1923, and this Review, iv, p. 487] has been 
found to -agree morphologically, culturally, and in its life-history 
with 8, cinerea, of which it is considered to he a synonym. 

Excke (F. V.). Per Polsterscbimmel oder Grind:l^ule des Obstes, 

[The cushion fungus or brown rot of ituit,\~-Deutsche Obst- il 
G emusebauzeit, Ixxi, 38, pp. 551-552, 1925. 

The symptoms and life-history of the brown rot fungi are 
described, with brief directions for their control by cultural 
measures,^ Three species are discussed : Sclerotinia fructigena, 
characterized by cream-coloured to yellowish-brown pustules, 
occurring on core fruit (apples and pears) ; 8, cinerea, with ashen- 



109 


coloured pustules, found on stone fruit (especially sour clierries) ; 
and S- laxa on apricots. Mention is further made of S. cydoniae on 
quinces and of S. onespili on Mespilus [see this 'Review, iii, p. 370]. 

Parker (C. S.). Coryneum Wight of stone fruits. — The Howard 
Review (Howard University, Washington, D.C.), ii, 1, pp. 3-40, 
5 pi., 1925. 

This is the full paper, of which a preliminary notice was published 
in 1923 [see this Revieio, iii, p. 280]. The work was carried out in 
Washington in 1922-3, and was directed primarily to determine 
by cross-inoculations whether the forms of Coryneum on peaches, 
apricots, and cherries were all belonging to the same species, as well 
as to study the relations of the parasite to the host, and the mor- 
phology of the former. The fungus was identified as C. heijerinchii 
on all three hosts, the fruit body being regarded as an acervulus 
which bears spores on the twigs but is generally sterile on the 
leaves. and is rare on the fruit. In culture only spores borne on 
mycelial hyphae were produced. Neither pycnidia nor perithecia 
were observed. On peach twigs from Walla Walla a distinct form 
with dark, constricted, and slightly larger spores occurred. 

By means of artificial inoculations from pure cultures the typical 
symptoms of blossom blight, leaf and twig blight, shot hole, fruit 
spotting, canker formation on the twigs, and twig gummosis were 
produced in the greenhouse or laboratory, and the fungus was 
reisolated from the diseased tissues. These symptoms were not 
found to differ materially on the peach and apricot, but cherry 
leaves sometimes show elongated oval spots, parallel to a vein, and 
the spots on cherry fruits are larger and cause more shrivelling and 
dry rot than on the other hosts. Plum infections observed in the 
field resembled those of the peach and apricot. Dropping of the 
young leaves and fruit may result from severe attacks. The twig 
infections are thought to precede those on the leaves and fruit, and 
to be the source of the latter in many cases. On cut twigs the 
fungus was found to remain alive for at least six months. The 
disease is less severe in the warmer valleys in which stone fruits 
are most cultivated than elsewhere in the State. Excessive moisture 
is thought to predispose to infection, which was found to occur only 
through stomata or wounds. There were some indications of 
varietal differences in susceptibility, Early Golden apricots being 
much more severely attacked than the Hemskirke variety in one 
orchard, and Elberta peaches than Carman in another. 

Except the strain from Walla Walla mentioned above, no diflfer- 
ences were observed in cultures from the diflferent hosts, and the 
fungus from peach was able to inf ect apricot and cherry. 

Ogfemia (G. 0.) & Agati (J. A.). The cause of the authracnose 
of Avocado, Mango, and XTpo in the Philippine Islands.— 
PJvdipp, Agric., xiv, 4, pp. 199-216, 3 pi., 1925. 

Ahthracnose of avocado pear {Persea gratissima) [see this Review, 
iii, p. 380], mango (Mangifera indica) [see this jRemeu;, iv, p. 182], 
and upo {GumThita pepo), due to Olomerella cingulata^ iB stated to 
be a serious disease in the Philippine Islands. On the avocado it 
may infect 10 to 20 per cent, of the leaves, occasionally involving 
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also the primary branches or even the entire tree, while it may 
destroy tip to 50 per cent, of the immature avocado and mango 
fruit. The disease is further responsible for a certain number of 
failures in the grafting and budding of both these trees. Ten per 
cent, of picked mango fruit may suffer from the storage rot due to 
the fungus. 

On the avocado and mango the disease may appear in the form 
of small or large, circular to irregular, brownish to purplish spots 
on leaves, twigs, and fruits, accompanied by a reddish-brown dis- 
coloration of the flowers. The leaves, stems, and fruit of upo may 
be infected. 

The acervuli formed in pure culture may be with or without setae 
and, in general, the conidial stage agrees with the descriptions of 
other workers. Under field conditions the fungus produces the 
perfect stage on the dead infected portions of the host, and it may he 
induced to form perithecia on artificial media by a method which is 
briefly described. The perithecia on all three hosts agree fairly 
closely and are within the limits of variation reported for (?. cm- 
gulata. Their morphology is described in detail. 

In the Philippines the avocado, mango, and upo strains have been 
shown by inoculation and cross-inoculation experiments to be 
capable of infecting chilli pepper \Caimmm anmmm] and tomato 
in addition to the three primary hosts, while the two first-named 
infected citrus, banana, and various other plants of economic im- 
portance. G. musarum [see this RevmVy ii, p. 279], isolated 
from banana, is also able to infect the above-mentioned hosts. 
Colletotrichum gloeosporioides, isolated from citrus affected with 
wither tip [see this Review, iv, p. 666], can infect avocado and 
mango. From these and other data [which are summarized] G, 
cingidata would appear to have a wide host range as well as an 
extensive geographical distribution. 

Cool, moist, shady conditions are favourable to the development 
of the Wgus on young, tender, and succulent growth. 

Control measures should include careful sanitation, the use of 
resistant varieties (such as Bottleneck avocados and Oambodiana 
mangoes), and possibly the application of protective sprays. 

Fruit diseases and pests. Bxincliy top in Bananas. — Fruit World 
o/ jlwiraZasia, xxvi, 10, p. 432, 1925. 

The results obtained to date at the Tweed Heads laboratory, New 
South Wales, which has been established for the investigation of the 
bunchy top disease of bananas [see this hi, p. 527], indicate 

that the disease is probably of the nature of a virus transmitted by 
.'/insects. 

Haxsfori) (C. G.). Some remarks on t**i®s*ions raised "by the 
Panama disease of Bananas. — Froc. Ninth West Indian 
Agric. Gonf., 19M, pp. 41-"51, 1925. 

An account is given of the gradual spread and present position 
of the Panama disease of bananas, caused hy Fusarium cubense, in 
Jamaica [see this Review, iv, pp. 23, 620], where it was first dis- 
covered in 1912 in two distinct centres. 
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In discussing the ecology of the disease, it is stated to he most 
severe in regions of heavy and frequent rainfall and where the land 
is liable to floods. But where bananas are grown in dry regions 
under irrigation they normally escape the disease, though inoculation 
experiments have proved that plants grown under such conditions 
are not immune from artificial infection. 

A large series of isolations and cultures of species of Fwsarmm 
from various sources in Jamaica has been studied by the author, 
who concludes that there are many saprophytic strains morpho- 
logically indistinguishable from F. mbense. The only sure means 
of recognizing the latter is the production of banana wilt with it. 
Infectious strains were only obtained from diseased bananas or 
from the soil in their immediate neighbourhood. It is concluded 
that the conception of species within the Elegans section of 
Fusarium [see this Review, iv, p. 706] is in need of revision. The 
author is, in fact, inclined to regard all the Elegans section as com- 
prising but a single morphological species, divided into a number 
of distinct strains. 

The gradual spread of the disease in Jamaica is attributed to the 
planting of suckers in incipient stages of the disease. Other 
methods of spread are by banana trash and the indiscriminate use 
of this trash for mulching purposes; wind-borne spores; and 
transportation of diseased soil to hitherto unaffected areas. 

The methods of treatment adopted by the Jamaican Department 
of Agriculture for the control of this disease are described in detail 
[see this Review, v, p. 63]. The treatment of cases of disease as 
soon as discovered, the quarantining of infected land, the inspection 
of all suckers before planting, and the careful disinfection of tools, 
have resulted in checking the spread to a marked degree. Attention 
is at present concentrated on the efficient protection of healthy 
areas of the commercial Gros Michel variety and also on the possible 
production of a variety both resistant to disease and suitable for 
the market [see also next abstract], which could be grown on 
diseased lands. The number of inspectors charged with the carry- 
ing out of protective measures in the island has been increased from 
four to ten within the last few years. 

Ashby (S. F.). Besearches on Panama disease. — Ptoc, Ninth 
West Indian Agric. Gonf,, 1924^ pp. 51-53, 1925. 

An account is given of the experimental work undertaken at the 
Imperial College of Tropical Agriculture in Trinidad to test the 
behaviour of the Giant Fig variety of banana [see this Review, iy, 
p. 296], obtained from Grenada (where the Panama disease has not 
yet been reported), to Fusarmni cubense. The susceptible Gros 
Michel banana was employed as a control, both being inoculated by 
adding infected soil to the holes in which the suckers were planted. 
The results confirm previous evidence that the Giant Fig is highly 
resistant to this disease. The characteristic symptoms of wilt 
developed in the controls, while the introduced variety continued 
to grow without showing any signs of disease, though it had not 
reached the fruiting stage at the time of writing. 

Reference is made to the authors recent examination of a number 
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of diseased plants of the Gros Michel and Silk Fig varieties, using 
media favouring the growth of bacteria, with a view to determining 
whether the yellow Pseudomonas associated with a similar disease 
in Java [see this Revieio^ i, p. 224], could be isolated. F. mbense 
was readily obtained from the discoloured strands in the parent 
bulbs and the bulbs of the daughter suckers, but there were no 
bacteria in the yellowed vascular bundles of the leaf sheaths, except, 
in one case, a common, white, saprophytic species. From a brownish 
strand in a leaf sheath of one of the diseased Gros Michel plants, 
Mhizoctonia solani was isolated, and from another a species of 
PliytofMhom- 

Calms (P. D.). A rot of the Smyrna Pig in California.~^;Sbie}ice, 
N.S., Ixii, 1598, pp. 161-~162, 1925, 

The writer spent a considerable amount of time during 1923 and 
1924 in the study of a serious rot of Calimyrna figs, which first 
attracted attention in the autumn of 1922. 

The disease, which is known as soft, pink, brown, stem-end, or 
eye-end rot, is characterized by a more or less extensive water 
soaking of the skin, accompanied by a bright pink or purple pig- 
mentation. The tissues below such spots, which may cluster round 
the eye or be irregularly distributed over the sides, are entirely 
disintegrated, soft and watery, yellowish -brown, and frequently 
very malodorous. In some cases internal disintegration may occur 
without any external symptoms. 

Diseased tissues contain a hyaline, frequently branching, septate 
mycelium which can be readily isolated and grown on a number of 
media, exhibiting extremely variable cultural characters. It fruits 
abundantly, prc^ucing catenulate, short or long, tapering or slightly 
curved, unicellular conidia on simple or branched conidiophores 
borne laterally on the hyphae. Numerous inoculation tests showed 
that this fungus, which has been identified by Sherbakoff as 
Fusarium moniliforme, is the cause of the disease. 

The fungus was found throughout the fig-growing sections of 
California, i. e., the San Joaquin and Sacramento Valleys and the 
south of the State. The symptoms occur only on the Calimyrna 
or other caprified figs, and this fact directed attention to the 
caprifying insect, Blastophaga psenes, microscopic examination of 
the wings and other appendages of which showed the spores of 
the fungus lodged in considerable numbers among the wing spines, 
where they hael germinated when conditions were suitable. 

Cultural and microscopic examinations of individual gall flowers 
from caprifigs showed that the spores germinate readily and grow 
on the stigma and style of the flower and on the bodies of the dead 
insects until the new generation of the latter is ready to emerge. 
The spores are then carried on the bodies of the female insects into 
the cavity of the figs and deposited on the stigma, where they 
germinate and eventually invade the ripening tissues. When the 
spores are carried on the wings they are generally caught among 
the scales of the eye, where they produce a dry rot. A similar 
phenomenon occurs when a number of insects become lodged in the 
scales as a result of over-caprification. 
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Brown (Nellie A.). A note on a rot of the Smyrna Fig in Cali- 
fornia, — •SGience^ N.S., Ixii, 1604, p. 288, 1925. 

In connexion with Caldis’s paper on a rot of the Smyrna fig in 
California [see last abstract] the writer points out that the causal 
organism which was determined by Sherbakotf in January 1925 as 
Fusarium moniliforme [Gibberella momliformis'l is liable to con- 
fusion with Oospora vertiGillioides when producing only the micro- 
conidial type of spores, but it is a quite distinct organism. The 
fungus has also been called a CylindrotTicImm, but the presence of 
curved, septate F'lisarmm spores in infectious cultures determines 
its correct classification, 

Beizt ias Saatgetreide ! [Steep cereal seed!] — Mtchrichtenhl. 
Deutsch. Pflanzenschiitzdienst, v, 9, pp. 71-72, 1925. 

In addition to the fungicides recommended in previous lists [see 
this Review, iv, pp. 157, 533] the present paper includes the follow- 
ing preparations for cereal seed disinfection. Segetan-neu (Deutsche 
Gesellschaft fur Schadlingsbekampfung, Frankfurt a. M.), 0*1 per 
cent., 30 minutes’ immersion, against wheat bunt {Tilletia tritici 
and T. levis] and 10 minutes’ immersion against the snow fungus 
(Fiisariwm) [Galonectria graminicold], Urania-saatbeize (Holzver- 
kohlungsindustrie A. G., Constance i. B.) 0-25 per cent., 1 hour’s im- 
mersion, against wheat bunt, loose smut of oats [Ustilago avenae], 
and the snow fungus ; and 0*5 per cent., 2 hours’ immersion, against 
stripe disease of barley \HelmirdliospoTium gramineiim\. Praparat 
Sell. 678 (Farbwerke vorm. Meister Lucius & Briining, Hochst 
a. M.), 0*25 per cent., 60 minutes’ immersion, against wheat bunt 
and the snow fungus. Urania-saatbeize at the concentration of 
0*125 per cent, and 4 hours’ immersion, and Sch. 678, 0*1 per cent., 
3 hours’ immersion, may also be used for the combined control of 
bunt and loose smut \Ustilago tTitici\ of wheat or of the stripe 
disease and loose smut \TJdilago nnd€b\ of barley. 

Fungicidal dusts in general cannot be recommended in the light 
of the experiments so far made, but the following have given indi- 
cations of efficacy against wheat bunt in preliminary trials and 
deserve to be further tested. Abavit (Chemische Fabrik L. Meyer, 
Mainz), trockenbeize hochst (Farbwerke vorm. Meister Lucius & 
Bruning, Hochst a.M-), and praparat 490 (Versuchsstation fiir 
Pflanzenkrankheiten, Halle a. S.), all at 150 gm. per cwt. of grain. 

Haclitrag zum Beizaufruf in ITr. 9. [Supplement to steeping 
recommendations in No. 9.] — NachriehtenbL DeviscF Pfian- 
zenschutzdienst, v, 10, p. 83, 1925. 

In continuation of the recommendations on fungicides given in 
the preceding number of the Machrichtenblatt last abstract] 
steeping for half an hour in a 0*75 per cent, solution of betanal 
(Ghem. Fabrik L. Meyer, Mainz) is recommended for the control of 
the snow fungus (F’^sarmm) [Galonectria grmnmicold]. Kalimat 
from the same firm is eflfective against loose smut [Ustilago avenae] 
.■■of oats. ;■■. 

Instead of tillantin B, which is no longer prepared, the Hochst 
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Farbwerke has introduced the preparation 678 under the name 
' nassbeize tillantin 

The name Hohenheimer Seize has been changed by the Holzver- 
kohlungsindustrie A.G., Constance, to ‘ urania-saatbeize ^ 

The dry preparation 490 of the Halle Experiment Station is 
being made by the Saccharinfabrik, Magdeburg, under the name 
^ tutan h 

Effective hot water steeping apparatus are sold by the firm 
Blittner, TJerdingen a. Rh. and the Deutsche Gesellscliaft fiir 
Schadlingsbekampfung, Frankfurt a. M. 

Ledtjc (A.). La bouillie bordelaise et sa composition cMmiqne. 
[Bordeaux mixture and its chemical composition.] — Scient, 
Agric,, vi, 2, pp. 60-64, 1925. 

A short discussion of the types of Bordeaux mixture chiefly 
employed at the present day and of recent work on their chemical 
composition is given. The author distinguishes between two main 
views regarding the chemistry of the reactions which occur when 
copper sulphate and lime are mixed — that of Millardet and his 
followers who believed that copper hydroxide and calcium sulphate 
(with some calcium hydroxide if the lime be in excess) are formed, 
and that of Pickering and other modern investigators who consider 
that the copper is precipitated in the form of basic sulphates [see 
this Review, iii, p. 285], calcium sulphate being also formed. 

He concludes that the actual chemical nature of Bordeaux mixture 
is still open to doubt, though the evidence is against the views of 
the earlier school. 

Paillot (A.). Sur la preparation d’emulsions d’builes minerales 
en bonillies cnpriqnes pour le traitement d’Mver des arbres 
feuitiers. [On the preparation of mineral oil emulsions in 
copper mixtures for the winter treatment of fruit trees.]— 
Prog, Agric. et Vitie., Ixxxiv, 43, pp. 405-406, 1925. 

What is stated to be a simple method of preparing a Bordeaux- 
oil emulsion is described, which permits of the utilization of various 
oils. The following is the formula employed when petrol is selected : 
3 kg. copper sulphate, 4 kg. hydrated lime, 10 h petrol, 901. water. 
The directions are as follows : 

(a) Dissolve the copper sulphate in 25 1. of water ; (&) make a 
milk of lime in warm water at the rate of 4 kg. per 5 1. of water. 
The petrol is poured slowly into the milk of lime whilst still warm, 
stirring the whole time. Dilute the thick paste thus obtained in 
10 to 15 1. of water; pour into the solution (a), and make up to 
1001. while stirring. 

This emulsion retains its stability for a considerable time. No 
separation of the oil was observed, even after several weeks had 
elapsed. The addition of adhesives such as casein or sulphoricinate 
of soda is stated to be unnecessary. The ordinary spray machines 
can be used without difficulty. 

Experiments are stated to have shown that the lubrication oils 
used for motor cars, especially the fluid and semifluid types, can be 
substituted for petrol with advantage. 
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Yothers (W. W.) & Winston (J. R.). Prelimdnary report on 

colloidal clays as emulsifiers for mineral oils used in spraying ' 
citrus groves. — Journ, Agric: Res,, xxxi, 1, pp. 59-65, 1925. 

Soap-mineral oil emulsions are open to the objection that they 
are not sufficiently stable to mix, with hard water or with lime- 
sulphur solution unless the emulsions themselves are treated with a 
stabilizing agent. Glue, casein, milk powder, flour, starch, and 
water-glass have been used for this purpose, but it has been found 
that if the organic materials are added to the emulsions any con- 
siderable time before use, fermentation usually takes place. Experi- 
ments carried out with a number of inorganic materials have shown 
that kaolin, fuller's earth, and other colloidal clays may be used 
instead of soap in making emulsions for spraying citrus trees. 
These emulsions will mix with hard water or any spray combina- 
tion without special treatment, will keep for at least three months, 
and cost much less than the soap emulsions. There appears to be 
greater liability to damage, however, when an emulsion is combined 
with lime-sulphur solution than when the two are applied separately. 
Trials with kaolin lime-sulphur oil emulsion on young orange trees 
caused considerable defoliation, and when fuller's earth was used in 
place of kaolin very severe damage resulted. 

Robinson (R. H.). Spreaders for spray materials, and the relation 
of surface tension of solutions to their spreading q.ualities.— 
Journ. Agric, Res,, xxxi, 1, pp. 71-81, 1925. 

In order to correlate the surface tension values of various 
materials with their spreading properties, surface tension deter- 
minations of numerous substances were made with an apparatus 
devised by Fahrewald, giving an accuracy of 0-1 dyne-cm. All 
measurements were made at 25° C. and about three minutes were 
allowed for the development of partial static tension before the 
measurement • was recorded. The results obtained are given in 
tabular form. These substances were then used in spraying apple, 
pear, and prune leaves and apple fruit with an atomizer, and the 
degree of spreading ('good', 'medium', 'poor', and 'none') was 
observed. A comparison of the surface tension values of the 
different substances in solution with their spreading qualities 
showed no consistent relationship;' other factors beside surface 
adsorption must, therefore, affect the spreading qualities, of a 
solution. ' 

The interfacial tension between paraffin oil, having a specific 
gravity of 0-869 at 20° Cm and the substances used was next deter- 
mined and it was found that the interfacial tension values are not 
proportional to the spreading properties of the various materials. 
Low surface or interfacial tension values, however, indicate, in 
general, surface adsorption, and all substances showing this 
phenomenon probably have spreading qualities. 

Generalizations on the spreading qualities of any particular sub- 
stance are difficult, owing to the variable results obtained with leaves 
of different hosts, and of different age on the same host. The most 
satisfactory materials tested were (a) soaps, (b) substances contain- 
ing water-soluble or colloidal solutions of proteins, the former 
usually requiring much higher concentrations than the latter to 
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effect equal spreading. The force necessary depends upon the 
concentration of the protein, being greater for the lower concentra- 
tions and less for the higher ones. The soluble protein is probably 
the active spreading agent, and, of the many substances tested, 
skim milk neutralized with hydrated lime, and certain other milk 
products, appear to be the most suitable materials for practical 
purposes. 

The amount of lead arsenate adhering to the leaf was approxi- 
mately the same whether a spreader was used or not, and, for the 
most part, was proportional to the concentration used. 

Goodwin (W.) & Martin (H.). An investigation of the chemical 
changes taking place in the mixed lime snlphnr-lead arsenate 
spray.— i7bur)r. Agric. Soieme, xv, 3, pp. 307'-326, 1925. 

The authors review previous investigations on the effects of 
mixing lead arsenate with lime-sulphur, and describe experiments 
carried out with the object of establishing the extent and nature of 
the reactions which occur in such mixtures at and after using, and 
their effect on the fungicidal and insecticidal value and the risk of 
spray injury. The preparations used were commercial lime-sulphur 
and lead arsenate paste consisting mainly of the acid arsenate. The 
methods of analysis employed are fully explained. 

It was found that the reaction which took place on mixing was 
slight, and was such as to have little effect on the chemical proper- 
ties of either material as a spray. 

The oxidation of the lime-sulphur after spraying proceeds accord- 
ing to the empirical formula OaS.S^ 4- 30 = OaS^Og + and the 

calcium sulphides are hydrolized in aqueous solution. The addition 
of lead arsenate has no effect on the amount of sulphur precipitated 
by oxidation. 

Lead arsenate was found to be only slightly decomposed by lime- 
sulphur or by the oxidation products of the latter, but in the 
presence of carbon dioxide the sulphuretted hydrogen produced 
causes a marked decomposition of the lead arsenate, causing an 
increase in soluble arsenic which may lead to spray injury. 

The fungicidal value of the mixed spray, as tested by its action 
on hop mildew [Sjjhaerotheca hnmuli], is not less than that of lime- 
sulphur alone, and may be greater owing to the presence of soluble 
arsenates and thioarsenates. 

Goodwin (W.) & Martin (H.). The chemical effect of the addition 
of a ‘ spreader ’ to the mixed lime sulphur-lead arsenate spray. 
— Journ. Agric, Science, xy, 4, pp. 476-490, 1925. 

In connexion with their investigations on mixed spi'ays [see last 
abstract] the authors studied the effects of adding casein, lime, lime- 
casein, or gelatine separately to a mixed lime sulphur-lead arsenate 
spray. ' 

The addition of casein or gelatine was found to cause an increase 
in the amount of soluble arsenic formed when the spray decom- 
posed, but no change in the reactions of the polysulphide sulphur. 

Lime caused a decrease in the soluble arsenic and reduced the 
fungicidal value of the spray owing to its reaction with the sulphur 
liberated from the calcium sulphide. 
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When lime-casein was added the fungicidal value was reduced if 
there was much free lime in the spreader, whereas when only a 
small excess was present there was little effect on the reaction of 
the polysulphide sulphur and an increase in the soluble arsenic. 

The rate of decomposition of the mixed spray is retarded by the 
addition of any one of these materials. 

Fischer (E. W.) & Schaerer (K.). tfeber ein neues Verfahren 
der Saatgutbeize. [A new method of seed steeping.] — Ghem. 
Zeit., xlix, 108, pp. 757-758, 1925. 

The writers have devised a process of seed steeping which they 
believe obviates the disadvantages of the liquid solutions and dusts 
in common use. 

Experiments with various liquids having a lower boiling-point 
than water showed that trichlorethylene (C^HCl.^) and, under certain 
conditions, carbon tetrachloride (COlJare eminently adapted to use 
as seed steeps. Flax seed immersed for half-an-hour or one hour in 
either of these solutions dried a few minutes after removal without 
the usual formation of slime. The germination of the seed was 
improved and parasitic attacks prevented. 

A special apparatus, worked by hydi^aulic pressure, has been 
devised for the application of these solutions, the requisite amount 
of which has thereby been reduced to a minimum in view of their 
high cost. 

Muller (H. C.) and Molz (E.). XTeber die Trockeubeize des 
; Saatgutes. [On the dusting of seed .] — Deutsche Landio. 
Presse, lii, 35, p. 416, 1925. 

In the autumn of 1924 a large number of fungicidal dusts were 
tested at numerous German agricultural experiment stations under 
the general supervision of the Biblogische Eeichsanstalt. 

Only three of these preparations can be tentatively recommended 
for the control of bunt of wheat [Tilletia tritici and T, levis], 
namely, abavit, trockenbeize hochst, and praparat 490, all applied 
at the rate of 150 gm. per 1. of seed [see above, p. 113]. The last- 
named cannot yet be placed on the market owing to technical diffi- 
culties in connexion with its manufacture. 

Porzol [see this Review, iv, p. 273] and uspulun dust cannot be 
recommended on the basis of these tests. 

The use of the Primus apparatus devised by the writers in 
co-operation with the engineering firm of G. Drescher, Halle, is 
recommended. This machine treats about 10 cwt, of seed grain per 
■hour.;, ■ 

Further preliminary experiments (to be continued in the autumn 
of 1925) indicated that good control of loose smut of oats {Ustilago 
ai?6na<?), Pwsarmm disease of rye \GalonectTia .gmmimcoZa], root 
rot of beets [PAoma 6efee], and stripe disease of barley [jffeimm- 
thosporium gmmimuml can be obtained by dusting. 

The advantages of dusting over spraying are briefly discussed, 
and the risk of using commercial preparations which have not 
received official sanction is emphasized. 
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Allen (Jessie M.). Author and subject index of the publications 
on plant pathology issued 'by the U.S. Bepartment of Agri- 
culture up to January 1, 1925. — U.S> of Agric. Library^ 

Bihliografhical Gontribiitions, 8, 158 pp., 1925. [Mimeo- 
graphed.] 

This publication is stated to give a complete list of all literature 
issued by the Federal authority in the United States up to January, 
1925, on the subject of plant pathology, with the exception of 
diseases caused by insects. All papers are listed under the author’s 
name and again under their subject matter. 

Caene (W. M.). a preliminary census of the plant diseases of 
South-Western Australia. — Journ, Roy, Soc, Western Aus- 
tralia, xi, 7, pp. 43-68, 1925, 

The author gives a brief account of the climate and geographical 
features of the area covered in this survey, which forms a triangle, 
the base of which extends from the Murchison River to a little east 
of Esperance and coincides with the 10-inch isohyet representing 
roughly the eastern limits of cultivation, while the other two sides 
are formed by the ocean. This is followed by a list of the principal 
diseases of cultivated and wild plants recorded in the area, with 
indications of their causes where known, their distribution and 
prevalence, and their economic importance. It is pointed out that 
the isolation of this area by a wide uncultivated and semi-desert 
belt has probably tended to restrict the number of parasitic plant 
diseases. 

Tkotter (A.), II coucetto di aborto iu patologia vegetale. [The 
concept of abortion in plant pathology.] — Ann, R, Scuola Sup, 
di Agric. in Portici, 2nd Ser., xx, 1924-1925, pp. 3-11, 1925. 

The author discusses the various definitions of abortion (including 
suppression, degeneration, and the like) and points out that the 
term has been used to cover cases of sterility in plants by various 
authors. Strictly speaking it should be applied to the death of the 
embryo after fertilization and not to feases involving alterations to 
the sexual organs which lead to a condition of sterility. From 
a pathological point of view, it is necessary to distinguish these two 
conditions and not confuse genuine parthenocarpy or aspermia with 
the abortion of fertilized seeds. 

The author has studied cases of the atrophy of hazel nuts, 
pistachios [Pistacia t'em], almonds, apricots, and walnuts, and 
observed the following conditions : the atrophy may appear at any 
stage from the ovule to the half-formed seed ; it may affect the 
whole seed or be limited to the cotyledons or the embryo. In such 
cases the pericarp may develop normally. These abnormalities 
may have considerable economic importance, especially in nuts. 
They may depend on various causes, such as an inadequate supply 
of plant nutrients or insufficient vitality of the sexual organs or 
possibly varietal degeneration. True parthenocarpy may be ex- 
plained by the possible dissociation of two functions of the pollen, 
one vegetative, and having a stimulating action on the ovary, and 
the other sexual, each of which may act independently* 
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Johnson (J.). Transmissiosi of viruses from apparently Wealthy 
Potatoes. — Wisconsin Agric, Exper, Stat.Ees. Bull. GB/pp.l-lS, 

8 pL, 1925. 

As a result of cross-inoculation studies it was found that symp- 
toms of three types of virus diseases could be produced in tobacco 
and several other solanaceous hosts by inoculations from apparently 
healthy potatoes [see this Review, iv, p. 449]. 

Out of 965 inoculations on tobacco from the foliage of 170 healthy 
Triumph potatoes (over 50 of which were from stock indexed for 
mosaic the previous season and grown in isolated plots) [see this 
Revieiu, iv, p. 656], 70 per cent, were successful in causing symp- 
toms of these diseases, every one of the 170 potato plants proving 
infectious. From other healthy potatoes of diffex^ent varieties and 
origins (from Maine to Florida and Oregon) 55 per cent, of infections 
were obtained. There were no marked differences in the symptoms 
from the different potato varieties. Inoculations from the tubers, 
whether of healthy or diseased plants, gave 38 per cent, of infections. 
When the tuber inoculations failed, inoculations from foliage grown 
from these tubers succeeded. 

These three diseases are referred to as ' mottle ■ spot-necrosis 
and ‘ ring-spot but some evidence was obtained that the first two 
may be caused by the sarde virus, since ' spot-necrosis ' often develops 
with increasing severity after the transfer of the ‘mottle' form 
through one or more generations on tobacco. On inoculation direct 
from potato, the first symptom is usually a faint mottling which 
differs markedly from that of the ordinary tobacco mosaic, appearing 
only on the older leaves. Subsequent transfers from tobacco to 
tobacco may cause marked necrosis and stunting, and the spot- 
necrosis form is developed. This form can also be transmitted back 
to potato, sometimes with 100 per cent, of successes, causing a 
virulent and often fatal disease unlike ordinary potato mosaic, 
although ‘ mottle ' and ‘ ring-spot ' give no symptoms when thus 
transferred back. The ‘ ring-spot ' form is considered to be entirely 
separate, being obtained chiefly from the Rural New Yorker variety 
of potato and only under very favourable conditions. 

The inoculations were made on tobacco grown at 27® to 32® 0. 
from potatoes grown at 17® to 22®, the material used being mostly 
crushed foliage juice, inoculated by needle pricks in the leaf blades 
and midribs. The tobacco was nearly all the Connecticut Havana 
No. 38 variety, but other varieties tried behaved similarly. The 
symptoms produced were much the same whether the inoculum 
came from apparently healthy or obviously mosaic diseased potatoes. 
Repeated passage through tobacco increases the virulence of the 
infection, yielding a higher percentage of successes in each transfer 
up to two or three. Attempts to infect potatoes with the ordinary 
tobacco mosaic failed, though sometimes dark necrotic lesions were 
^'■caused, ■ 

Investigations proved that the properties and nature of these 
viruses are similar to those of other well-known virus diseases of 
plants with respect to filtration, dilution, insect transmission, and 
iwstance to desiccation, putrefaction, heat, and chemicals. They 
are less readily transmitted by aphids and less resistant to heat and 
drying than that of ordinary tobacco mosaic. 
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No disease i'esulted from inoculations of extracts from other 
species of healthy plants ; neither were these diseases produced in 
tobacco inoculated from the foliage of potatoes grown from true 
seed. 

Infection with one or more of these potato virus diseases was 
secured on every solanaceous host tested, including tomato, eggplant, 
and chilli pepper {Gapsimm annmmn), but the symptoms produced 
tended to differ according to the host. 

An experiment was also conducted in which the viruses from 
healthy potatoes were combined with ordinary tobacco mosaic virus 
and inoculated into tobacco, tomato, and other solanaceous plants. 
The result was a very malignant form of disease, sometimes fatal, 
particularly when ‘ spot-necrosis * made one of the combination. 

From these experiments the author concludes either that potatoes 
are almost universally ' true carriers ' of viruses, or that the potato 
protoplasm itself is actually the causal agency of one or more virus 
diseases of tobacco and other solanaceous plants. 

La 'Eue (C. D.). Loss of viJ^ulence in fungi. — Bcieiiifce, N.S., Ixii, 
1600, pp. 205-206, 1925. 

A theory is propounded to explain the loss of virulence of fungi 
in culture such as occurred in the case of Burkholder's Fusariim^ 
[o7ia7iii phaseoli : see this Bevieiv, iv, p. 570]. It is suggested that 
when a normally parasitic fungus is grown as a saprophyte, mutations 
occur which give rise to saprophytic strains. The latter thrive, 
while the more actively parasitic strains tend to die out, with a 
resulting loss of infecting power in the culture. When again 
grown as a parasite, the fungus will regain its virulence through 
the development of parasitic strains originating as mutations, while 
the saprophytic strains will perish. 

The proposed theory may also serve to explain the attenuation 
of bacteria. 

None of the sudden changes observed in fungi has been studied 
cytologically, and it is therefore unknown whether they are explic- 
able on the basis of chromosome behaviour. Hence the term 
‘mutations' is used for conveniencev 

Further studies on known cases of loss of virulence are planned 
and well-authenticated records of such phenomena would be wel- 
comed by the author in this connexion. 

Zbimermanx (A.), Sammelreferate iilber die BeKiehungen zwisclieii 
Parasit uud Wirtspflanze. Hr. 2. Die Dredmeen. [General 
review of the relations between parasite and host plantv No. 2. 
The Uredineae ,]— fur Bakt, Ab. 2, Ixv, 14-21, 
pp. 311-418, 8 figs., 1925. 

This exhaustive discussion, in conjunction with citations from 
the principal literature on the subject, of the relations between 
parasite and host in the XJredinaceae, is based on the same lines as 
the author's previous work on the Erysiphaceae [see this Review, 
iv,p.304]. 

Section I deals with the development of the parasite on and in 
the normal host and comprises an account of the germination of the 
spores and their penetration of the host; development within the 
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latter ; and the mycoplasm theory. In section II the effects pro- 
duced by the parasite on the host are discussed. Section III is 
devoted to the physiology of the development of the parasite 
independent of the host (spore germination and formation oi: 
mycelium). In section IV the various stimulation phenomena 
(tropisms) are described. Section V deals with the behaviour of 
the parasites on and in antagonistic species. In section VI an 
account is given of specialization in the Uredinaceae and the 
determination of the varying degrees of resistance in the host. 
Section VII treats of the influence of the development of the host 
and of external conditions on the evolution of the parasite, em- 
bracing the following factors : age of the organs attacked ; age of 
the host ; state of health of the host ; climatic conditions ; assimi- 
latory capacity of the host ; dependence of teleutospore formation 
on the development of the host and on external conditions ; over- 
wintering of the Uredinaceae ; and spore dissemination by wind. 
In section VIII the virulence of the parasites is discussed. 
Section IX contains observations on the inheritance of resistance 
in the hosts (including hj^brids and grafts). Section X is devoted 
to a discussion of the causes of immunity and resistance, as con- 
ditioned by the anatomical and physiological properties of the host, 
and the chemical relations between parasite and host. 

A bibliography of over 300 titles is appended. 

Kitzema Bos (J.). Be ontginningsziekte en haar bestrijding. 

[The reclamation disease and its control.] — Tijclschr. over 
FlantenzieJden, xxxi, 10, pp. 233-244, 1925. 

According to a paper by Hudig and Meyer in De Velclhode 
(25th January, 1925), the so-called 'reclaimed moor' disease [see 
this Revieiv, iii, p. 425] may be controlled by the application of 
urban refuse at the rate of 50,000 to 80,000 kg. [?per hectare], 
according to the humus content of the soil, the latter quantity 
being necessary in ' black ' soils containing 30 per cent, humus. In 
most cases similar results can be obtained by the addition of stable 
manure or other organic matter to the compost heap, which should 
then be allowed to stand for two months ; in this case only one-fifth 
of the above-mentioned quantities need be given. 

Preliminary experiments indicate that the application of 60 kg. 
copper sulphate per hect. is also likely to give very effective 
control 

Mukphy (P. a.) & McKay (R.). Investigations on the leaf-roE 
and mosaic diseases of the Potato.-— I)e2d^ Lands and 
Agria Ireland^ xxv, 2, pp. 138-154, 5 figs., 1925. 

In 1924 and 1925 the authors continued their investigation of 
leaf roll and mosaic diseases of the potato [see this Em;ieWy 
pp. 160, 601] at Glasnevin, near Dublin, 

In view of the difficulties previously encountered in carrying out 
infection experiments in the open, owing to accidental infections 
from outside sources, the greater part of the work of a critical 
nature was done in an insect-proof greenhouse, where both inocu- 
lated and control potatoes were grow:a for a season. This method, 
besides allowing of gathering extensiye information on the state of 
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health, the diseases present, and the success or failure of the experi- 
mental infections, which was checked by planting the progeny in 
the open plots in the following season, has the further advantage 
of allowing time for both primary and secondary symptoms to 
appear. It does not entirely exclude the necessity of making 
certain experiments on open plots, such as, for instance, those on 
sprouting tubers and the elimination of disease from partially 
affected crops, but, as a rule, potatoes once planted in the open 
cannot again be used for seed purposes because of the danger of 
the healthy plants contracting the infection, and of the pure lines 
of disease becoming mixed. The sysbem of inoculating tubers 
during the winter, planting them out in the field in the spring, and 
making observations during June and early July, was employed to 
a less extent than in the previous work, since it was found that the 
plants were thus under observation for too short a time, and ex- 
perience showed that it was not entirely satisfactory to dig up the 
tubers even early in July in order to observe the plants in the next 
generation, A new and improved method (to be described else- 
where) of tuber grafting was also devised for transmitting the 
infection to the potatoes tested, and is claimed to give more 
reliable results than the method of inoculation by means of carrier 
aphids. 

Some details are given of the experiments started in the autumn 
and winter of 1923 with a view to testing Schander and Eichter’s 
statement [see this Revieiu, iii, p. 99] that the presence in the tubers 
of leaf roll and of certain types of mosaic and ‘ curl' makes itself 
felt by a marked weakening of the sprouts. The technique described 
by the German authors was strictly adhered to. Thirty-three lots 
of potatoes, belonging to five named varieties, were used,, repre- 
senting many gradations in the amount of the disease present. The 
results obtained in 1924 indicated that the presence of mosaic, such 
as existed in the experiments, has no material influence tending to 
reduce sprouting energy, the evidence pointing rather in the other 
direction, although the difference is not believed to be significant. 
In no case was a segregation of diseased from healthy plants 
effected. The results were analysed in various other ways, but no 
correlation could be found between the sprout index number (as 
defined by Schander and Richter) and the presence of disease. The 
average index number of tubers diseased with leaf roll (or leaf roll 
and mosaic) was, indeed, in most cases appreciably lower than that 
of healthy tubers, but the variations in both cases were so wide 
that a great deal of overlapping took place, and diseased and 
healthy plants occurred over practically the whole range of values 
covered. It is claimed that the results showed that Schander and 
Richter’s method also fails in the less exacting requirement of 
distinguishing between lots of the same variety containing widely 
different amounts of virus diseases and showing very different 
cropping powers, and also the impossibility of fixing a standard 
index number below which the presence of disease, or unproduc- 
tivity, is to be presumed. These results were further confirmed 
in 1925. 

It is evident, that many factors must influence the sprouting 
capacity of potato, tubers, including, probably, the season, locality, 
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and conditions of growth., manuring, maturity, size of tuber, and 
variety. It was determined experimentally that sprouting late in 
the spring as compared with earlier sprouting increased the sprout 
index by approximately 40 per cent., ’while a removal of the 
sprouts, twice repeated, increased the index by 42 per cent., the 
same tubers being used throughout. On the other hand, the medium 
in which the tubers were sprouted, whether in sand or in darkness 
in air, made no ultimate difference, except that the process was 
slower in the air. Whatever effect virus diseases may have on the 
energy of sprouting — which is apparently small— it is frequently 
so masked by that of other factors that it is not possible to grade 
commercial samples of seed potatoes for their disease content or 
probable productivity by reference to the vigour of their sprouts. 

Further experiments were made to test the effect on the progeny 
of the method of removing healthy plants from among diseased 
ones, instead of roguing out the latter, and of preserving their 
produce for seed purposes. The results showed that a very large 
proportion of the tubers dug on 5th July produced healthy though 
not vigorous plants, but that infection had reached some of the 
tubers even then. The propox’tion of tubers infected after a further 
two weeks was considerably greater, while among, the tubers dug 
in October the percentage of disease was at its maximum. It is 
therefoi’e concluded that the only hope of saving sound seed from 
healthy plants in a partially diseased crop is by digging selected 
plants at a very early date. 

A description is given of the method followed for some years at 
Glasnevin for procuring and maintaining healthy stocks of potatoes 
for experimental purposes, which shows that the deterioration that 
sets in soon after potatoes are introduced into the Dublin area is 
not an inevitable one, and that it is not inseparably connected with 
the soil, climate, or other conditions of the district. This is exempli- 
fied by the fact that some varieties of potatoes, e.g., Arran Victory, 
have been maintained by isolation and roguing for upwards of four 
years in their original productive condition, while the same, grown 
under ordinary farm conditions, have now approximately 100 per 
cent, infection with virus diseases. 

Reference is made to the suggestion often repeated that the 
susceptibility of a potato variety to virus diseases is a measure of 
its probable duration of life. The authors are inclined to think 
that reaction to virus diseases, mainly mosaic, after infection, in 
other words tolerance of these diseases, is of greater importance 
than actual resistance to infection. Examples are quoted, in 
support of this view, of such tolerant varieties that may show 
typical spotting early in the season, and again in August and 
September, but the reduction in vigour of which is not at all 
marked. Work is now in hand to test this theory. 

The concluding sections of the paper contain a discussion of the 
causes that determine the success or failure of infection by means 
of aphids, which have proved most tincertain agents of transmission 
in the authors’ experiments, while all attempts to discover the 
factors responsible for this have failed; an account of experiments 
to ascertain the origin of the aphids in stored potatoes, which show 
that the source of infestation by these insects is to be sought in the 
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Scientific researcli notes. Iieaf disease, — Rubber Growers" 
J-Ssoc.^ vii, 10, pp. 606-607, 1925. 

It is stated by Pinching that a leaf fall disease of Hevea rubber 
still continues to cause trouble in the plantations of southern Perak, 
Malaya. Investigations by Sutcliffe indicate that the causal fungus 
is a species of Gloeos^porium, but that the latter probably follows 
some other primary parasite. It is stated that the Ceylon Rubber 
Research Mycologist, in his Report for March 1925, also recorded 
the constant presence of a species of Gloeosporiuon in cultures made 
from affected leaves in Ceylon. No trace of Oidium ['? 0. heveae'] 
was found in connexion with this leaf fall disease in Perak. More 
recent cultures by Sutcliffe from affected leaves and flowers revealed 
the presence of two other fungi besides the Gloeosporiuri, namely, 
a species of Fusarium and a Phycomycete. It is thought that the 
last organism may be the true cause of the disease. 

Bkown (W.). Heport on further experiments on the spotting of 
crepe Kulbher. — BulL Rubber Growers" -dssoc., vii, 9, pp. 522- 
532, 1925. 

Further investigations [the technique of which is described] into 
the spotting of crepe rubber in I'elation to certain active fungi such 
as Fusarium and Penicillium [see this Revieiv, iv, p. 311] have 
been carried out at the Imperial College of Science and Technology, 
London. Experiments were made with a view to intensifying the 
spotting effects in order to obtain moire rapid and certain methods 
of prevention. 

A definite increase in the rate and intensity of spotting was pro- 
duced under artificial conditions by increasing the water content of 
the crepe. 

This was done by increasing the temperature of the water in 
which the rubber was soaked. At laboratory temperature (17° C.) 
dry crepe rubber takes up only about 10 per cent, of water, whereas 
at 47° it will take up about 25 per cent, in four days. Tests of 
various nutrient substances showed that spotting was most intense 
when the rubber was placed in a medium containing ammonium 
salts. By placing rubber that had been soaked in water at 47° for 
three to four days in a few c.c. of a 0*2 per cent, solution of 
ammonium chloride and then inoculating with Fusarium (d. 
species regarded by Wollenweber as close to or identical with F^ 
javanicum) an intense violet colour develops in three days at 30°. 

^ The acetone extractable constituents of rubber evidently play an 
• important part in the phenomenon of spotting. Acetone extracted 
rubber took up less water and showed only feeble spotting re- 
actions as compared with the intense colour developed by the 
untreated material. 

A temperature of 30° C. appears to be the optimum for spotting 
in the case of the two fungi dealt with in this paper. The maximum 
temperature for spore germination is about 37°. A rise of a few 
degrees in the temperature of the drying sheds should, therefore, 
effectively prevent spotting. To raise the temperature unneces- 
sarily high is, however, dangerous, and causes general discoloration of 
the sheets. Rapid drying is another effective method of preventing 
spotting, though even with a low water content some spotting will 
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abstract] of 0-01 per cent, inhibited the germination of both fnngi 
tested and was most effective when used as a neutral or faintly 
acid solution. It was about ten times as effective as phenol itself. 

Stevens (H. P.). Paranitrophenol as a mould preventive. — Bidl. 
Rubber Groivers' Assoc., vii, 9, 560, 192B, 

Recommendations are now given for the control of mould or rust 
on sheet rubber and spots in crepe rubber by means of paraiiitro- 
phenol [see this V, p. 53] either by soaking the freshly 

rolled sheet in a 0*1 per cent, solution (approximately oz. in 20 
galls, water) for three hours or by dissolving the paranitrophenol in 
the dilute acid used for coagulating the latex (e. g., using a mixture 
of 5oz. acetic acid and 1-5 oz. paranitrophenol in 10 galls, water). 
At present prices the cost of the soaking process is about 0*133 
cents (about 0-037 of a penny) per lb. and that of the cpagulating 
process about 0*18 cents (about 0*05 of a penny) per lb. 

The second process is preferable to the first for crepe rubber, 
provided that sufficient care is exercised to prevent imdissolved 
particles getting into the latex. Attention is drawn to the impor> 
tance of not using the water reserved for diluting the latex for dis- 
solving the paranitrophenol. 

Stevens (H. P.). Coagulation with sodium silico-iiuoride in con- 
junction with paranitrophenol.-^SuZ(. Rubber Grotvers^ Assoc., 
vii, 11, pp. 657-658, 1925. 

Tests of paranitrophenol as an antiseptic for prepared rubber 
[see last abstract] have been carried out on rubber coagulated with 
sodium silico-fluoride. The latter substance has been found to be 
effective in preventing the appearance of ‘bubbles' in sheet rubber, 
due to fermentation in the factory. 

The paranitrophenol was used dry and ground up with the 
sodium silico-fluoride before being added to the latex. Specimens 
so treated gave satisfactory ^ results as regards breaking strength, 
and were superior to specimens treated with sodium silico-fluoride 
alone in regard to the rate of cure, which is ordinarily a little 
slower with this substance than with acetic acid. If this latter 
point be confirmed by further tests, a combination of sodium silico- 
fluoride and paranitrophenol will furnish the planter with a cheap 
and efficient coagulant, yielding a rubber vulcanizing at a similar 
rate to that obtained with acetic acid, but free from any tendency 
to contain bubbles, to go mouldy, or to become ‘ rusty 

SaLjVION (E. S.). ISTotes on a visit to the Hop-growing districts of 
Bohemia, Czechoslovakia. — Journ. Inst, of Brewing, xxxi, 10, 
pp.514r-521, 1 pL, 1925. 

This paper contains the following observations of phytopatho- 
logical interest made during the author's visit to Gzeeho-Slovakia 
in the summer of 1924. 

Fungous diseases appear to be a relatively unimportant factor 
in Bohemian hop-gardens. Mould or mildLOW {Spliaerotheca humuli) 
was only’ observed on wild hops in the Saaz (Zatec) and Auscha 
districts. 

A disease resembling canker was observed at Ploschkowitz. The 
causal organism apparently was a species of Fusarium with tri- 
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septate coBidia measuring 44 to 54 -by 4 to 8 These dimensions 
considerably exceed those of the species associated with a similar 
disease in England [see this Revimv, ii, p. 132]. 

No trace of mosaic disease was detected, but a disturbance which 
is apparently of the virus type was noticed in the Saaz district, 
where it is known as ' curl The symptoms are stated to appear 
after the attacks of a species of flea-beetle, to the poisonous eftects 
of which the disease has been ascribed. In the writer ’s opinion the 
trouble closely resembles the nettlehead or ' eel worm ' disease 
occurring on Fuggles hops in Kent and Sussex [see this Review, iv, 
p. 634]. The affected plants in Czeeho-Slovakia show the charac- 
teristic incurving of the leaf margins and the shortening and partial 
sterility of the stems, while an additional system consists of dead 
areas and holes in the leaf tissue. As in England, the disease affects 
only isolated groups of plants, and so far appears to lie of no great 
economic importance. The writer was informed tliat in two other 
localities of the Saaz district the disease has been known for thirty 
years or more; that it occurs only in certain soils; and that it 
persists in the ground. In these parts crop rotation with potatoes 
or roots is practised in the affected areas. In an experimental 
garden the disease was observed on Kent Goldings, Cobbs, and 
Early Bird. 

Lindemans (P.). Tlie downy mildew of the Hop. — Petit. Joiirn, du 
BrasseiiTy xxxiii, pp. 899-901, 1925. [Abs. in Journ. Inst, of 
Brewing, xxxi, 10, p. 526, 1925.] 

The symptoms and distribution of downy mildew of hops 
{Pseudoferonos'pora hurmdi) [see this Revieio, iv, p. 566] are 
described. The disease is stated to have been severe in Belgium 
during 1925, the most susceptible variety being the Hallertau, 
while an imported Kentish hop seems to be almost immune. 

SpegazzINI (C.). Ficomiceteas argentinas nuevas 6 criticas. 

[New or critical Argentine Phycomycetes.] — Rev. Argeailna 
Botan., i, 2-3, pp. 87-93, 1925. 

Notes are given on 15 Phycomycetes from the Argentine, of 
which 7 are new species. 

Urophlyctis platensis n. sp. causes the development of dense, 
reddish-yellow, botryose galls on the stems and leaves of Trifolmm 
'polymorplmm near La Plata. This species is distinguished from 
£7. trifoUi hy the extreme thickness of the oosporal epispore (25 to 
50 p). The galls are 1 to 10 mm. long by 0*5 to 1 mm. broad, and 
are formed by numerous subglobose cystidia, measuring 250 to 
500 /i in diameter and with a reddish, smooth, delicate wall. One 
or two globose oospores, 150 to 200/4 in diameter, with a smooth 
eolourless wall and golden yellow contents are contained in each 
cyst, "■ , . ", '■ ■ 

U. vagabunda (U. alfalfae Speg, non Lagerh. Myc. Argent. No 
325, ProtorUyces vagabundus Speg. Phyc. Argent. No. 38) causes a 
similar gall formation on the leaves and stems of Medicago denti- 
Gulata and Adesmia pwnctata near La Plata. The galls ate generally 
isolated, scattered, small (0-5 to 3 mm. in diameter) and ferrugineous 
in colour. Each gall consists usually of a group of 1 to 20 globose 
cysts or hypertrophied cells. 100 trr 1.50 // 
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ing 3 to 10 oospores. The latter appear rounded when seen from 
above, and 38 to 44 fi in diameter, while when viewed from the side 
they are hemispherical and 20 to 22 ji across. They have an 
undulated, subverrucose epispore, with deep orange-coloured con- 
tents. 

During the summer of 1919 a parasitic fungus caused considerable 
damage to Capnimm grossum and to Lycopersimm esculentum in 
La Plata. It caused round, concave, withered blotches (2 to 7 mm. 
in diameter) with yellowish or dull grey, concentric wrinkles on the 
nearly ripe iruits, from which a hyaline gum was generally exuded. 
The fungus formed cinnamon-coloured, smooth, pear-shaped spor- 
angia, 65 to 100 by 20 to 30 p in diameter and with an ol;)tuse apex 
in which there was a scarcely visible ostiole. The base was enlarged 
into a kind of foot, on which 3 to 7 hyaline, lateral branches of 
irregular form were borne. These gave rise to an unseptate 
mycelium, with hyphae from 2 to 4/x in thickness, which pene- 
trated the tissues. The zoospores completely filled the zoospor- 
angium and were minute, globose, and smoky in coloun This 
fungus is referred with doubt to the genus Haplocystis as H, (?) 
vexans n. sp. 

Spegazzini (0.). Uredineas argentinas uuevas 6 criticas, [New 
or critical Argentine Uredineae.] — Rev, Argentina Botan,, i, 
2-3, pp. 93-145, 1925. 

Amongst the 132 rusts on which notes are given in this paper, a 
number of new species are included, with Latin diagnoses. Most 
of the rusts of economic plants mentioned are already known either 
from the author’s previous writings or from those of other myco- 
logists. 

Spegazzini (C.). Ustilagiaeas argentinas nuevas 6 criticas, 
[New or critical Argentine Ustilagineae .]— Argentina 
i, 2-3, pp. 145-160, 1925. 

Seven of the 33 smuts enumerated are described as new species, 
with Latin diagnoses. Critical notes are given on most of the 
others. 

^Gonzalez Fkagoso (R.) & Giferki (R,). Hoiagos parasites j 
saprofitos de la Republica Bomiaicana. [Parasitic and sapro- 
phytic fungi of the Dominican Republic.] — BoL R. Boc, Esp, 
Hut Eat, XXV, 8, pp. 356-368, 6 figs., 1925. 

Among the parasitic and saprophytic fungi collected, mostly by 
Ciferri, in the Dominican Republic and enumerated, with Latin 
diagnoses in the case of new species, in the present paper, the 
following are of special interest. Kuehneola fid on the leaves of 
fig (Ficus carica) ; Meliola amphitricha on leaves of guava {Psi- 
dmm gucejava); Sphaerulina hainaensis n. sp. ad. int. on dry 
leaves of tobacco (Nicotiana tahaenm)^ associated with, and pro- 
bably the perfect stage oty Phyllosticta hainaensis n. sp. ad. int.; 
Ciferria coccothrinacis n.g., n. sp., on apical leaves of Coccothrinax 
argentea; Sphaeropsis paradisiaca nov, var. minor on plantain 
leaves (Musa paradisiaca ) ; Pestalozzia es^Millatii on mangosteen 
(Garcinia mangostana); Oercospora cruenta on leaves of cowpea 
( Vigna sinensis) ; and (7. coffeicola on leaves of coffee {Coffea 
arahira). 
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Lee (H. a.) & Martin {J. P.). The cause of red-stripe disease of 
Sugar Cane. — Red-stripe Disease Studies, pamphlet of the 
Exper. Stat. Hawaiian Sugar Planters' Assoc., pp. 1-8, 2 figs.. 
1925. 

Isolations, made in 1924 in the pathological laboratory of the 
Hawaiian Sugar Planters' Association in Honolulu, from diseased 
tissues of sugar-canes affected with red stripe disease [see this 
Revieiu, iv, p. 567], established the constant association with the 
disease of two bacterial forms : (A) which formed on glucose-agar 
plates abundant, pearly- white colonies, gradually becoming mustard- 
yellow after five or six days ; and (B) which formed smaller, smooth, 
shiny colonies of a whitish colour, not turning yellow with time. 
Occasionally a third white organism, distinct from (B),also occurred 
on the plates. 

Inoculations of susceptible canes with the three oi’ganisms 
[details of which are given] showed that the causal organism of 
red stripe is (B), the other two forms having given consistently 
negative results, with the exception of a few cases with organism 
(A) which the authors ascribe to accidental contamination with (B). 
[See also following abstracts.] 

Purdy (Helen A ), Description of the organism producing 
bacterial red-stripe disease of Sugar Cane. — Red-stripe 
Disease pamphlet of the Exper. Stat. Haioaiian Sugar 

Planters' Assoc., pp. 9-17, 4 figs., 1925. 

As elicited by the author’s pure culture studies [details of which 
are given], the organism responsible for the red stripe disease of 
sugar-cane [see last abstract] is a short, motile, non-sporulating, 
probably Gram-negative rod, with rounded ends, most frequently 
1-67 by 0*7 p in diameter, usually with one, occasionally two or 
three polar flagella. It occurs usually singly, more rarely in pairs, 
while occasional chains of not more than six rods were also observed. 
Its thermal death point is 51® 0.. in alkaline broth, and 52° in 
neutral broth. In pure culture the resistance of the organism to 
desiccation fell well within 24 houi’S, while 15 minutes’ exposure to 
direct sunlight was sufficient to kill it. According to the descrip- 
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tive chart of the Society of American Bacteriologists for 1920, the 
index number of the organism is 5322-32120^1233. 

This sugar-cane organism agrees in many of its cultural characters 
with Miss Elliott's Bacterium ixmvici on proso millet \Pa%ic%m% 
miliacenml (Journ. Agric. Res,, xxvi, pp. 151-159, 1923), and 
because of the similarity of the lesions caused by the two organisms 
on their respective hosts the author thinks they should be tentatively 
considered as identical [but see below, p. 133]. 

Lee (H. a.), Martin (J. P.), & Porby (Helen A.). Diagnostic 
studies ■ of the organism of red-stripe disease. — Red-stripe 
Disease Studies, pamphlet of the Expjer, Stat, Hawaiian Sugar 
Plamters' Assoc,, pp. 18-24, 1925. 

The present study was made with the view to elaborating a rapid 
method for the identification in culture of the organism causing the 
red stripe disease of Tip canes [see above abstracts]. The results 
indicated that the optimum hydrogen-ion concentration for growth 
of the organism is between 6*6 and 7-0; the growth is inhibited 
at P|j values lower than 5*4 and higher than 7*3. The behaviour 
of the organism in the presence of various sugars [details of which 
are given] shows that a diagnostic test is possible by comparing its 
growth on monosaccharides and disaccharides in peptone beef- 
extract agar containing cresol red and brom-cresol purple. In the 
case of the monosaccharides, strong acid formation turns the medium 
an intense yellow, and in the case of the disaccharides the medium 
is turned an intense purple. For this test glucose as a mono- 
saccharide, and sucrose as a disaccharide give the quickest and best 
results. No great difficulty was encountered in inducing the 
organism to grow on glucose-agar in Novy jars in the presence of 
carbon dioxide and absence of oxygen, and also in the presence of 
hydrogen ; for this reason it is considered to be apparently a facul- 
tative anaerobe. * 

Martin (J, P.). The effect of disinfectants on the organism 
causing red-stripe of Sugar C^ne,— Red-stripe Disease Studies, 
pamphlet of the Exper, Stat Hawaiian Sugar Planters' Assoc,, 
pp. 25-32, 1925. 

Although disinfectants are not expected to be of practical use for 
the control of the red stripe disease of sugar-cane [see above 
abstracts] in the field, their action on the causal organism was 
studied for general purposes, such as prevention of the spread of 
the disease into unaffected districts and in quarantine, eradication 
from the infected areas, and the like. 

The experiments were made with pure cultures of the organism 
in the absence of organic matter, and the results presented in this 
paper can be considered only as indicating the eompafative value 
of the disinfectants. The action of each disinfectant tested is 
shown in separate tables, and from the results thus obtained the 
author considers that the following dilutions may be recommended 
in practice : phenol 2*5 per cent. ; corrosive sublimate 1 in 10,000 ; 
lysol 1*5 per cent.; copper sulphate 10 per cent.; formalin 10 per 
cent.; 0*2 per cent, solution of quicklime; lime-sulphur 1 in 50; 
uspulun 0*5 per cent. ; Dupont fungicide No. 1 (a very finely divided 
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powder prepared by E. I du Pont de Nemours & Co., Wilmington, 
Delaware) 0-2 per cent. For jBeld use, should eradication be found 
necessary, the use of corrosive sublimate would appear to be the 
most practical, both because of its high toxicity to the organism, 
and because of its comparatively low cost. 

Lee (H. a.). Transmission of red-stripe disease by Cane cuttings. 
— Red-strife Disease Studies, pamphlet of the Ex-per, Stat 
Ecmaiian Sugar Planters' Assoc., pp. 32-35, 2 figs., 1925. 

The results of two sets of experiments showed that transmission 
of the red stripe disease of sugar-cane [see above abstracts] by 
cuttings occurred in only one ease from a total of 1,000 cuttings 
from badly diseased canes. An explanation of this somewhat 
unexpected result with a bacterial disease of this nature is that, 
as shown by fi.eld observations, the infection running down through 
the stem tissues very rarely passes beyond a few of the topmost 
nodes. The red stripe organism appears to cause a leaf disease 
primarily, together with a top rot of the cane in a fairly large 
percentage of cases, but it does not affect the cane stalk to any 
extent. Besides, the disease is not one of the vascular system ; the 
organism is found more in the parenchyma and sheath cells than 
in the phloem or xyleni. Transmission of the disease by using 
infected knives in the preparation of the 'seed’ either failed to 
occur, dr occurred in only a very small percentage of cases. 

These results lead to the conclusion that, for plantation practice 
in already infected areas, the expenditure of time on the selection 
of healthy seed cuttings is hardly warranted, but that as the spread 
of the disease by cuttings is possible, the adherence to the policy of 
not exporting cane cuttings from Kohala into healthy districts is 
still advisable. 

BaenUM (C. 0.) & Maetin (J. P.). The susceptibility of roots, 
stalks, leaf sheath and leaf blades to red-stripe disease, and 
the relationship of maturity of tissues to increasing re- 
sistance to red stripe. — Red-strif)e Disease Shidies, pamphlet 
of the Exper. Stat, Hawaiian Sugar Planters' Assoc., pp. 35-48, 
3 figs,, 1925. 

Needle-puncture inoculations of pure cultures of the organism 
responsible for the red stripe disease of sugar-cane [see above 
abstracts] into various parts of the cane stalk, leaf sheaths, and 
leaves in different degrees of maturity of susceptible varieties of 
sugar-cane showed conclusively that the roots of such varieties are 
easily inoculated with the organism, which was recovered from the 
^suiting red-coloured lesions. The experiments also showed that 
infection of the roots is possible in nature, as during rains the 
organism is abundantly washed into the soil from the diseased 
aerial parts. It was further shown that all the internodes of the 
canes are susceptible to infection, but that the youngest inter- 
nodes are the most susceptible ; in the latter the ground tissue turns 
a deep red, the necrotic condition finally resulting in a complete 
breakdown of the softer interior parts, accompanied by a putrid 
odour. The older internodes and older canes are much more re- 
sistant, the resulting lesions being more or less confined to the rind 




of the cane. Although the leaf sheaths are also susceptible, it is 
not believed that their natural infection is of any great economic 
importance. The vigorously growing young leaves proved to be 
the most susceptible parts of the plant and on them wounding was 
unnecessary; in the experiments their infection was favoured by 
wrapping them in opaque paper, which excluded light and retained 
applied moisture. Natural infection of the leaves in the field 
occurs largely through the stomata, the upper and lower surfaces 
of the leaves being closely comparable in susceptibility. Plants of 
a stunted growth were found to be very resistant to the disease. 

BaknITM (C. C.). ^ The activities of the red- stripe organism in the 
soil. — Red-Btri/pe Disease Studies, pamphlet of the Exper, StaL 
Ra^miian Sugar Planters' Assoc., pp. 49-64, 2 figs., 1925. 

Experiments carried out both in the laboratory and in the field 
in the Kohala district of Hawaii [details of which are given] 
showed that the organism responsible for the red stripe disease of 
vsugar-cane [see above abstracts] is washed in abundance by rains 
from the diseased leaves of infected canes into the soil, where it 
may continue to live for periods of at least 32 days, but that during 
that time a definite reduction occurs in the number of the patho- 
genic bacteria in the soil. This fact leads to the conclusion that, 
within this period and in favourable weather, the infection may be 
carried from one district to another with particles of soil adhering 
to agricultural implements or the clothes of labourers. 

In sterilized soil kept in tubes the organism retained its activity 
for approximately 40 days, and the reduction of its numbers 
occurred more slowly, apparently owing to the absence of competition 
with soil organisms. 



Lee (H. a.), Purdy (Helen A.), Babnum (0. C.), & Maetin (J. P.). 

A comparison of red-stripe disease with bacterial diseases of 
Sugar Cane and other grasses. — Red-stripe Disease Studies, 
pamphlet of the Exper. Stat Hawaiian Sugar Planters' Assoc., 
pp. 64-74, 1925. 

With a view to ascertain the origin of the red stripe disease of 
sugai’-cane [see above abstracts] in the Kohala district of Hawaii, 
and in consequence of the failure to find it on the native varieties 
of cane growing in the small door-yard plantings which are common 
in Hawaii, a comparison was made with other bacterial diseases of 
sugar-cane described in literature, a brief review of which is given. 
None of the species described appears to agree with the causal 
organism of red stripe ; it is pointed out, however, that the causal 
agents of ' polvillo ' [see this Review, ii, p. 338] in the Argentine, of 
a red leaf blemish in Porto Pico described by Earle (Facts about 
Sugar, xvi, 19, p. 383, 1923), and of top rot in Australia [see this 
Review, ii, p. 581] have not yet been determined, so that thei'e still 
is a remote possibility of their identity with the red stripe 
organism. 

Of the eleven bacterial diseases of grasses other than sugar-cane 
that are known in literature, nine are reviewed in this paper with 
the conclusion that they have no connexion whatever with the red 
stripe disease because of obvious differences in the characters of the 
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causal orga^nisms. The remaining two diseases, sorglium blight 
described by Erwin F. Smith and Miss F. Hedges {Bcience^ N.S., 
xxi, 535, p. 50.2, 1905), and the bacterial stripe disease of proso 
millet described by Miss Elliott [see above, p. 130], were at first 
viewed with suspicion because of the similarity of the symptoms to 
red stripe disease of sugar-cane, but cross-inoculation experiments 
[details of which are given] repeatedly failed, and this is thought 
to give reasonable ground for considering them as distinct from the 
latter. 

. The authors, therefore, conclude that the causal organism of red 
stripe disease of sugar-cane is a bacterial species hitlierto uii- 
described, and for convenience in further discussions give it the 
binomial Phytomonas rubrili/neans sp. nov, A Latin diagnosis of 
the organism is appended. 

Lee (K a.) & Wellee (D. M.). The liistology ' of red-stripe 
disease. — Mecl-stripe Disease Studies, pamphlet of the Exper, 
Stat. Haioaiian Sugar Planters' Assoc,, pp. 75-82, 8 figs., 1925. 

A study of microscopical sections of sugar-cane leaves affected 
with the red stripe disease [see above abstracts] indicated that, 
under natural conditions in the field, the causal organism chiefly 
gains entrance to the host tissues through the stomata on the 
leaves, although where wounds occur infection may take place 
readily through them. It would also appear that the disease is 
primarily an infection of the parenchyma cells, but that as the 
dissemination of the bacteria becomes general in these, they ulti- 
mately find their way into the xylem and occasionally into the 
phloem. The most susceptible tissue appears to be the parenchyma 
cells rich in chloroplasts which lie just outside the sheath cells sur- 
rounding the vascular bundles. The infection of the xylem seems to 
explain the longitudinal spread of the reddish stripes on the leaves. 

In unstained sections of ^ young leaves the most striking feature 
is a change of the chloroplasts from the normal green to a brownish- 
red colour, which accounts for the red coloration of the stripes. 
The affected chloroplasts are not disintegrated at first, but in older 
lesions they are broken up, and sometimes all trace of them dis- 
appears. In older lesions also the xylem cells are often filled with 
a dark, opaque, gummy substance. A lysis was observed of the 
walls of the parenchyma cells, which the authors believe to be 
caused by the action of the metabolic by-products of the organism, 
rather than by the physical action of the bacteria. The lytic action 
on the walls woi;ld appear to start in the middle lamellae, and to 
proceed until the wall is so weakened that it collapses. There is 
no tearing or splitting of the tissues as in some other bacterial 
diseases of plants, and neither hyperplasia nor hypertrophy was 
observed. In new lesions the bacteria occur only between the cells, 
but later on, as the tissues begin to break down, they penetrate 
into the xylem and apparently also into the parenchyma cells. 

Lee (H. a.) & Baenum (G. 0.). Cane varieties resistant to bac- 
terial red-stripe 6dseme,^Bed-stripe Disease Stiidies, pamphlet 
of the Exper. Stat. EamaMmi Suga/r Planters' J.ssoc., pp, 83- 
93, 1925. ■ : 

Details are given of artificial inoculation experiments with pure 


cultures of the organism responsible for the red stripe disease of 
sugar-cane [see above abstracts] on a number of promising Kohala 
seedlings selected by agriculturists, in order to test them for relative 
resistance to the disease. The results of these experiments, which 
agree yery closely with those of field tests, in which the seedling 
varieties tested were interplanted with alternating rows of heavily 
infected Tip canes, indicate that D 1135, Badila, Yellow Caledonia, 
and H 109 are commercially resistant, as well as K 117, K 107, 
K 115, and K 73 (all four of D 1135 pistillate parentage). Manoa 
198 (a seedling of Yellow Tip) and K 382 (a seedling of H 146) have 
indications of commercial resistance. 

Results of variety tests to compare the sugar production of the 
above seedlings with the Tip canes are not yet available. 

Lee (H. a.), Baenum (C. C.), & Jennings (W. C.). Metliods of 
■ combating red-stripe disease. — Red-stripe Bisecise^ Studies^ 
pamphlet of the Exper Stad. Havjmiicmi Sugar Flmiters' Assoe., 
pp. 93-99, 1925. 

Although the red stripe disease of sugar-cane [see above absti'aets] 
is for the present confined to the Kohala distxict of the island of 
Hawaii, where it affects almost exclusively the Tip varieties and 
even on these is responsible for but small financial loss, varying 
from less than 1 to 10 per cent, of the crop, there is a definite 
danger of its spreading, through insect, bird, or human agency, to 
the Hamakua and Hilo districts of the same island, where the 
damage caused by it would probably be much more considerable, 
owing to weather conditions there being more favourable for the 
disease than in Kohala. Strict sanitary precautions are thex’efore 
advocated to minimize this dangei', consisting of an adequate dis- 
infection of all agricultural implements, rolling stock, and also of 
all articles of clothing of the persons engaged in woi'k in infected 
fields, besides the prohibition of the transportation of cane cuttings 
from Kohala as provided by the existing quarantine I'egulations 
[see this Revieiu, iii, p. 683]. 

Agricultural practices may aid in keeping down the disease in 
Kohala. Red stripe is primarily a disease of young cane, and is also 
a wet weather disease. It has been shown in practice that eax'ly 
planting and early application of fertilizers can force the cane to a 
height of three or more feet before the winter rains, and thus the 
danger of infection can be minimized. The use of resistant 
varieties is recommended as the most satisfactory method for the 
conti’ol of the disease. 

Hansfoeb (C. G.). Mosaic disease of Sugar-cane. — -P?w. Ifintk 
West Indian Agric. Oonf., IBM, pp, 76-82, 1925. 

This paper contains an account of the mosaic disease of sugar-cane 
and discusses its control. Special reference is made to the probable 
sources of infection, both aerially, by means of Aphis maidis, and in 
the diseased tops used for planting, and the danger from susceptible 
grasses and maize growing in proximity to the cane is emphasized. 
The author reviews the spread of the disease in Java and in the 
West Indies, and describes the survey carried out in Jamaica after 
its first discovery there in 1920. 
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In discussing the control of the disease, the introduction of 
tolerant varieties to replace the older susceptible kinds is thought 
to have serious disadvantages, since these varieties may become in- 
fected to the extent of 100 per cent, and still yield well, while any 
new and superior variety, not equally tolerant, would rapidly become 
infected from them and be killed out. 

Where there is more than 15 per cent, infection, I'oguing is 
impracticable and the cultivation of the immune Uba variety 
should be undertaken. Later on this variety can be replaced by 
healthy tops of superior canes from a special nursery. 

In the discussion (p. 82) Professor Ashby gave some particulars of 
the occurrence of mosaic disease in the Leeward Islands, where it 
was first reported early in 1923 in Antigua, St. Kitts, and Nevis. 
It was apparently introduced into St. Kitts from the neighbouring 
American Virgin Islands about 1919, and is confined to the St. Croix 
seedling. Spread is exceedingly slow, as it seems to be only pro- 
pagated by diseased cuttings from the one variety and complete 
eradication seems, therefore, to be practicable. In Antigua and 
Nevis other varieties are affected and the spread is more rapid. 

As regards the immunity of the Uba cane from mosaic, it is 
pointed out that this variety may not be really immune, but may 
merely be tolerant, as the Java seedling G. Z. 100 P.O.J. appears 
to be. 

Ashby (S. F.). Three serious Cane diseases not yet reported 
from the British West Indies. — Proc, Ninth West Indian 
Agric. Conf., 1924, pp. 84-89, 1925. 

An account is given in this paper of gumming {Bacierimn vaseu^ 
larnm), Fiji disease or leaf gall (Phytamoeba sacchari) \Nortliiellii 
sacchaTi\, and stripe disease {Sclerospora sacchari) of sugar-cane 
[see this Bevieiv, ii, p. 579]. Only the first of these has been 
observed in the West Indies, having been found over a considerable 
area in Porto Rico. 

Fetch (T.). Additions to Ceylon fungi, III. — Ann. Roy. Bot. 
Gard., Peradeniya, ix, 3, pp. 313-328, 1925. 

In this paper critical notes are given of 95 additional Ceylon 
fungi chiefly Hymenomycetes, Pyrenomycetes, Discomycetes, and 
Deuteromycetes. English diagnoses are given of the 57 new specieB 
included. Amongst the more interesting pax’asitic forms the follow- 
ing may be mentioned. 

Three new parasitic species of Corticmm are described. The first, 
G. pervaguon, is found on Erytkroxylon coca and is distinguished by 
the stout, regular, septate, hyaline hyphae, 4 to 6 /x in diameter, 
which overrun the leaves and twigs. The hymenium forms diffuse, 
white, powdery patches on the leaves. The basidia are solitary or 
in groups on the basal hyphae, or lateral and terminal on short 
erect branches, sessile, pyriform, of ten septate, measuring 16 by 8/z ; 
sterigmata tapering, 8 /^ long; spores hyaline, ellipsoidal but some- 
what inequilateral, and 5 to 8 by 3 to 5 p. 

(7. ixmsum causes the black rot of tea in Ceylon [see this Review, 
iii, pp. 4, 384 ; also in India, see next abstract], occurring also on 
Hemidesmus indicus, Calophyllum harmanni, VeTnonm scariosa. 


Oxyanthim tiihifiorm. The mycelial film resembles that of the 
last species, but the hymenium is at first reticulated. The basidia 
are either subglobose and 8 to 9 /z in diameter, or ovoid and 9 by 
7 II ; sterigmata stout, attenuated above, up to 6 /£ long, 1*5 /x in 
diameter ; spores ellipsoidal, adherent, hyaline, and 5 to 6 by 
3 to 4 /X. 

The third species, C. penkillatum, the cause of eoco~nut thread 
blight in New Guinea, has been ah^eady noticed [see this Revieiv, 
iv'., p. 278]. . 

Mycosphmrella citrvLllina (C. O. Sm.) Gros. is recorded on Lnffa 
aoihtamj'iila ; M, caricae Syd. on papaw ; if. camellim n. sp. asso- 
ciated with Fhyllosticta them Spesch., on tea ; P. theobromae 
d’Alm. & Cam, on cacao; P. caTica-papayae Allesch. on the 
papaw ; Phomopsis tlieae n. sp. and Ascochyta theae Hara. on tea ; 
A. rosicola Sace. on cultivated roses ; Hemlersonina saechari But! 
on sugar-cane ; Sej/toria lycopersiGi Speg. on tomato ; Oolletotrichwm 
ricini n. sp. on steins of Rieinns commimis ; Pestalozzia tlieo- 
broniae n, sp. on cacao; P. piper is n. sp. on Piper mgrimij and 
Acrothecviim hoiiatum Wakker on sorghum. 

Tunstall (A. C.). Some notes on Tea diseases caused hy Corti- 
cium spp. — Quart. Jowrn. Indian Tea 1925, 2, pp. 53- 

59, 4 pL, 1925. 

During the last few seasons diseases of tea caused by species of 
Gorticvibm, of which at least five occur, have been increasingly 
prevalent in north-east India. The commonest form is the ‘ black 
rot which was originally considered to be due to C\ theae, but has 
since been found to resemble more closely G. invisurn, described 
from Ceylon [see preceding abstract]. The disease causes irregular, 
brown patches on the leaves, which do not fall, but remain attached 
to the steins or to each other by a small cushion of fungus myeer 
lium. Occasionally they may be found hanging by a tiny thread. 
In wet weather the young leaves become rotten and slimy, and the 
older ones black. The fructifications arise as powdery, white 
patches on the under side of apparently healthy leaves. The spores 
are obovoid, slightly curved on one side near the base, and borne 
on short sterigmata arising from short, club-shaped basidia. Spores 
collected in July 1919 averaged 10-9 by 6*2 /x, whilst others collected 
in June 1923 averaged 7S by 5 /x. The loss occasioned by the 
disease is not readily apparent on healthy tea bushes, but in time 
they deteriorate considerably. Treatment with lime-sulphur has 
been applied repeatedly with marked success. Infected areas 
should be isolated and sprayed as soon as possible, starting on the 
healthy tea round the edges. The disease spreads with rapidity, 
and if the attack becomes general it is impossible to carry out the 
treatment until after the bushes have been pruned. 

A new disease, which has appeared during the last two years in 
the gardens bordering; the Himalayas, is caused by another species 
of Corticmm, designated 0. sp. 1, but not named. The fungus attacks 
and bleaches the brown bark of the young wood. It usually starts 
at forks on the young woody stems and spreads until the whole of 
the brown bark is bleached, but it has not yet been found on the 
green shoots. The fructifications occur in white or pinkish patches, 
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I to -I inch across, usually produced below forks on the young 
twigs. The spores are oblong, colourless, and average 10-1 by 5-3/i. 
They are borne on long club-shaped basidia, with two to four 
sterigmata. The fungus causes little immediate damage on vigorous 
tea bushes, but on badly nourished plants it produces serious injury. 
The treatment which has proved eiiective against this disease at 
Tocklai is to spray with lime-sulphur after pruning. The prunings 
should be burnt, and, in addition, measures taken to improve the 
health of the bushes. Special attention to cultivation and pruning, 
without spraying, resulted in one instance in a considerable 
reduction of the disease. 

Another species of Gorticium, distinguished as 0. No. 2, was 
found forming white patches on dead twigs, where it appeared to 
be purely saprophytic. A species which is probably (7. salmonicolor 
[see this Revieit\ p. 509 ; v, p. 7] causes the death of patches of 
bark and the production of cankerous growths. Specimens bearing 
mycelium resembling (7. theae have also been observed from time 
to time, but so far fructifications have not been obtained. 

Shaw (W. S,). Black rot disease of Tea. — I^lanters' Ghron,, xx, 
43, pp. 788-791, 1925. 

This paper contains a general account of the black rot disease of 
tea in India which is aUributed to Gorticium inviswm and also 
to some extent to G. theae [see preceding abstract]. 

The treatment recommended against both fungi is to collect and 
burn the prunings of infected and neighbouring bushes, and then 
to spray with lime-sulphur. The small patches showing the least 
infection should be sprayed first and the larger areas as time permits. 
The treatment should be repeated after an interval of about a week. 
The preparation of the stock solution of lime-sulphur from quick- 
lime 20 lb., sulphur 22-| lb., and water 50 galls, is described, and for 
use it is recommended that this solution be diluted to 1 in 7. The 
Four Oaks Pneumatic Knapsack Sprayer has given the most satis- 
factory results in applying it. 

Hoffmanx. Krankheiten am Tabak, [Diseases of Tobacco.]' — 
Pralct. Blatter fur Pflanzenbatv unci Pjianzensclmtz, iii, 7, 
pp. 153-155, 1925. 

Tobacco in the Pfalz district of Bavaria was affected in 1925, as 
usual, with what the growers call ‘rust’, a term applied to any 
diseased appearance of the leaves. Practically every year the 
leaves show small white or . brownish spots, which do relatively 
little harm. Many plants, however, bear more or less deformed 
leaves on which are large brown spots, usually accompanied by 
grey or brown streaks on the petioles and stem. Later on the 
leaves of these plants rot and fall over on the stem, the latter also 
becoming decayed. In the hollow pith of the stem and midribs, 
sclerotia of the innguB Sderotma scleroticyrvbm are found. Infection 
experiments with this fungus have proved successful at Munich, 
but only on the weaker of the two plants inoculated. This disease 
was less severe in 1925 in the region of the Pfalz district in which 
cigar tobacco is grown than elsewhere, and it was frequently 
observed that plants badly handled during transplanting (for 
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instance those in which the tap root was bent) were most injured. 
In the recent attack it appeared as if infection occurred at the 
upper part of the plant, perhaps at the wound left in topping, but 
previously it has been held to progress from the base upwards. 
For the control of the disease, which caused losses up to 25 per 
cent, of the crop in some fields, search should be made for resistant 
varieties, while good cultural methods, directed to secure strong 
plants, are essential. Diseased plants should be removed and 
destroyed. 

In the cigar tobacco-growing area of the Pfalz a second disease 
was much more prevalent than the last. This was attributed in 
1924 to the attack of a PhytojMhora or Peronospora [see this 
Review, iii, p. 613], but scientific investigation at Munich has failed 
to disclose the presence of any such fungus. The leaves of affected 
plants become covered with spots having a light coloured margin 
and a dark centre, which are scattered throughout the crop and 
resemble the result of hail. These spots may be very numerous 
and may run together, so that the whole leaf becomes discoloured 
as if scorched, ' All varieties with wavy leaves appear to be more 
susceptible to this disease than those with a smooth surface. No 
difference was observed in the intensity of the attack on strong or 
weak plants, but spread seemed to be more marked at certain 
periods of the year. Though the cause of this disease is unknown, 
spraying with Bordeaux mixture, as against vine diseases, has given 
good control. 

JOHNSOX (J.) & Mubwix (H. F.). Experiments on the control of 
wildfire of Tobacco. — Wiseooisin Agric, Exper, Stat. Res. Bull., 
62, pp. 1~35, 7 pL, 1925. 

Observations made by the authors in Wisconsin over a period of 
three years show that in nearly every ease the infection of tobacco 
in the field by wildfire (Bacterium tabacum) can be traced to seed- 
bed infection. The basis of control measures, therefore, is the 
elimination from the seed-beds of all materials likely to carry the 
disease. 

The wildfire organism overwinters most readily in the dry and 
dormant condition. Infected tobacco leaves which are cured or 
dried and remain dry between the growing ci'ops are one source of 
infection ; another is believed to be infected tobacco trash, which 
may accidentally reach the seedlings in a number of ways. The 
seed-beds, therefore should be situated as far as possible from the 
curing sheds, and frames or covering which have been stored 
therein should be thoroughly cleaned and disinfected before use. 

On the seed, the organism can live in the dormant stage for as 
long as two years. Seed, however, is not believed to be a common 
source of inf ection, although it should not be sown unless adequately 
disinfected. Tests of various seed disinfectants showed that a solu^ 
tion of silver nitrate (1-1000) gave the best i*esults, complete 
control being obtained by two 5- or 10-minute treatments, the seed 
being dried between each treatment. Corrosive sublimate was not 
so efficacious and cannot be used where seed is to be sprouted before 
sowing. 

The bacteria do not appear to overwinter in moist soil, and the 
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authors consider that there is probably no danger in using land for 
tobacco which has previously grown infected crops, especially if the 
refuse and stubble from the preceding crop are thoroughly ploughed 
under. ■ ■ ; 

Once the disease manifests itself in the seed-bed, very little can 
be done to reduce the amount of infection if the weather conditions 
are favourable. Dusting and spi’aying with copper-lime dust and 
Bordeaux mixture, respectively, gave only partial control. Infected 
plants and those near them should be destroyed and may, without 
danger, be dug into the soil. 

Great care should be taken not to transplant diseased seedlings, 
as this may result in extremely heavy field infection, no satisfactory 
method of preventing which has been discovered. Spread is 
believed to be almost entirely dependent upon rainfall, especially 
when accompanied hy strong winds. 

It was found that the organism often loses its virulence in a 
relatively short time. Many factors appear to be concerned in this, 
including the nature of the culture medium, the frequency of 
transfer, and 'strain’ difterenees in the organism. 

The wildfire bacterium produces a toxin in the host tissues and 
in culture, which is responsible for the chlorosis of the plants. 
This toxin is readily separable from the bacteria hy filtration, and 
will, by itself, produce typical symptoms when inoculated. 

It is believed that the methods of control outlined would be 
equally efiective against blackfire [Sact, angulatmii]. 

To control blue mould of Tobacco. — Agric, Gaz, N'evj South Wales^ 
xxxvi, 9, p. 624, 1925. 

The control of blue mould of tobacco {Peronosioora sp.), which 
makes its appearance in New South Wales particularly in seasons 
of heavy rainfall, should be directed towards preventing conditions 
favourable to the disease, A number of seed-beds, suitably 
manured, should be prepared and sown at intervals of two or three 
weeks. The young plants should be allowed plenty of air and 
sunlight, and should be transplanted at the earliest opportunity. 
If the disease appears in any one bed, the infected plants should be 
destroyed immediately and the remainder sprayed with Bordeaux 
mixture (2-2-50). 

Cook (M. T.). * E1 salcocbo ’ en los semilleros de Tabaco. El 

salcocho ’ in the Tobacco seed-beds.]— iiev. Agrio. Puerto Mica, 
XV, 4, pp. 187-188, 1925. 

The tobacco disease known in Porto Rico as ‘ el salcocho negro ’ 
is stated to be probably caused by Phytophthora nicoticmae md to 
have caused considerable damage to tobacco seedlings in the island. 
It is marked by the development of large, black, water soaked 
areas on the leaves and stems, which spread rapidly and finally 
destroy the plants. The minute spores of the fungus readily 
adhere to implements, and may have been thus transmitted to 
healthy areas. 

Directions are given for the preparation and use of Bordeaux 
mixture for the control of this and other diseases of tohacco seed- 
beds.:/:; 
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Walker (M. N.). Studies on tlte mosaic disease of Mcotiana 
glutiuosa. — Pliytopath.^ xv, 9, pp. 543-547, 1 pL, 1925* 

Allard in 1916 \JouTn. Agric. Res.^ vii, pp. 481-486] described 
a mosaic disease on Niootiana glntinosa (the name W. viscosmn is 
stated to have been used in error) which was said to be distinct 
from that on tobacco. In view of the recent work on the common 
causal agency of many of the mosaic diseases; the present author 
has tested this statement by means of cross-inoculation experiments, 
using crushed tissues as the inoculum. It was found that the 
mosaic disease of tobacco is transmissible to W. ghUinosa and that 
of xY. ghitinosa to tobacco and to tomato. Mosaic of ground-cherry 
{Plvyscdis pithescens) was also transmitted to iY. gluthiosa. 

During midwinter, symptoms of mosaic failed to develop on 
inoculated plants of lY. glutinosa, although some of the plants 
showed the symptoms some weeks later, a phenomenon probably 
due to a condition of the host plant which prevented the manifesta- 
tion of decided and recognizable symptoms. It is thought that 
Allard's results are capable of a similar explanation. 

Wilson (M.). Studies in the pathology of young trees and seed- 
lings. I. The Kosellinia disease of the Spruce. — Trans, Roy. 
Scot, Arbor, Soc., xxxvi, 2, pp. 226-235, 4 pL, 1922. 

A serious outbreak of the disease which forms the subject of this 
paper was investigated over fifteen years ago by Borthwick, to 
whose notes the author has had access. It occurred on 2-year-old 
plants of Picea excelsa in a nursery in the south of Scotland, 
practically all the plants in which wei'e attacked. The affected 
plants were covered at the base of the stem and upper part of the 
root with a grey mycelium of fairly regular hyphae, with few pear- 
shaped swellings and 2 to 8 ja in diameter. These were frequently 
united into strands. Some of the hyphae were branched to form 
definite conidiophores and bore at their tips oval, hyaline conidia, 
8 by 4 /i in diameter. . The mycelium penetrated the cells of the 
cortex and reached as far as the cambium. 

Peritliecia belonging to the genus Bosellmia developed on plants 
placed in a moist chamber, at first singly and then in masses forming 
an almost continuous layer. They were black, round, with a small 
projecting ostiole and 0*7 to 1 mm. in diameter. The asci were 
paraphysate, 120 to 140 by 8 /x in the sporiferous part, and bore 8 
dark brown, navicular spores, 18 to 20 by 7 to 8 fx. The flat side 
is traversed by a fine line, marking a thickening of the spore wall. 

The only llosellinia known to attack the spruce is said to be 
R, 'necatrix, from which the present form is distinct. Its differences 
from R, qnerclna, to which it bears a rather close resemblance, are 
also discussed. R, aguiZa has already been reported on the spruce 
(but up to now only on mature wood which is apparently not 
injured) and the author assigns his fungus to this species with 
some hesitation. 

For the control of the disease the affected plants were eradicated 
and the seed-beds soaked with copper sulphate, with the result that 
further extension was checked. In mild attacks, or where the 
number of diseased plants is small, trenching and the sterilization, 
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by burning or the use of carbolic acid or copper sulphate, of the 
soil within the trench are recommended. 

Hedgcock (G. G.), Geavatt ,(G. F.), & Makshall (R. P.). Polypoms 
scliweiiiitzii Pr. on Douglas Fir in the eastern United States. 
— Phytopath., xv, 9, pp. 568-569, 1925. 

In a small plantation of Douglas fir, near Biltmore, North 
Carolina, planted in 1896 with trees from Scotland, Polyporm 
schweinitzii was found causing a red-brown butt and root rot. At 
the base of wind-thrown trees fructifications of the fungus developed. 
This fungus has never been reported as seriously injuring young 
Douglas fir trees in the north-western States, although it is very 
destructive to older ones in that region. It is considered possible 
that introduced species may be rendered more susceptible to root 
rots by a change of habitat and, in the present instance, tlie fungus 
(which occurs in the eastern United States) probably spread from 
neighbouring hosts to the imported firs. 

Dufrenoy (J.). Iia maladie de Fencre du Cli^taiguier. [The ink 
disease of Chestnut.] — Reprinted from Ann, Off, Agric, Reg, 
d'U Siid-Ouest, Bordeaux, fasc. x, 20 pp., 18 figs., 1925. 

This is a brief and popular account of the ink disease of chest- 
nuts {BlepharoBpora camhivora), most of the information contained 
in which has already been noticed from another source [see this 
Review, iv, p. 577]. The main point of interest is the statement 
that since 1882, when the disease devastated the chestnut planta- 
tions in the region of Sare, it has now spread practically over the 
whole of south-western France, from the Pyrenees in the south to 
Medoc in the north, where it is now attacking isolated trees. In 
that region, as elsewhere, the spread of the disease around a new 
centre of infection is rapid during the first two or three years, but 
soon slows down, chiefly owing, in the author’s belief, to the com- 
petition of saprophytic organisms with the causal fungus. 

Succinct details are given of artificial inoculations of native 
chestnut seedlings wdth pure cultures of the fungus, in wdiich the 
progress of the infection was sometimes so rapid as to kill the 
seedlings within three weeks from inoculation. From the roots of 
such seedlings the organism w^as easily recovered. In another 
experiment, where chestnuts were sown in the unsterilized soil 
from under a plantation of trees that had been killed by the 
disease, 60 per cent, of the resulting seedlings were killed in six 
weeks, and by the end of the same summer only 10 per cent, were 
still alive. 

Schreiner (E. J.). Preliminary survey of Kypoxylon Poplar 
canker in Oxford County, Maine. — -Mycologia,^ xvii, 5, pp. 218 - 
.220, 1925. 

Data are recorded in this paper concerning the incidence of 
Hypoxylon p>Twinatum [pm PhiB Review, iii, p, 615] on the aspen 
(Popidus tremuloides) in Oxford Ooixnty, Maine. 

In the same area, trees growing in the open showed about 21 per 
cent, infection whilst older ones in the forest stand were somewhat 
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less infected. This result may, possibly be due either to the effect 
of age on susceptibility or lo spore dispersal factors. 

In the open the cankers were found near the base of the tree and 
in the forest for the most part in the upper part of the tree. 

P. tacamahacca was not attacked even when in proximity to 
infected trees, and appears to be immune from the disease. 

ScHANTZ (K.). Bas Interesse der deutschen Wirtschaft an der ■ 
Holzionservierung. [The interest of German industry in 
timber preservation.] — Mehtrotechn. Zeitsclw,, xlvi, 29, pp. 1067- 
1071, 1925. 

The importance of wood preservation in maintaining an efficient 
electrical service is emphasized and the financial, industrial, and 
technical problems in connexion with the establishment of an 
industrial laboratory for researcli on the value and application of 
the various preservatives are discussed at some length. 

KOxig. Das Beizen der Samen mit Tillantin B. [Seed disin- 
fection with Tillantin B.]— Deutsche Ohst- ti. GemilsebcmzeU., 
Ixxi, 37, p. 538, 4 figs., 1925. 

Excellent results in the control of fungous diseases and the pro- 
duction of increased yields are said to have been obtained in 1923 
by treatment of various vegetable seeds with 0*2 per cent, tillantin B 
for periods of 30 minutes to five hours. The effects of this prepara- 
tion are stated to be particularly noticeable on old seed ; that used 
in the tests was two to four years old. 

Doolittle (S. P.) & Walker (M. N.). further studies on the over- 
wintering and dissemination of Cncurhit mosaic. ~ Joiirn, 
Agric. Res., xxxi, 1, pp. 1-58, 6 pL, 1 diag., 1925. 

The results of further experiments made at Madison, Wisconsin, 
in 1919 and 1920 have confirmed the conclusion reached from earlier 
investigations (see U.S. Dept of Agric. Bull. 879, 1920) that the 
cucurbit mosaic does not overwinter in the soil. Additional work 
on the seed transmission of the disease has been carried out, but 
when added to the previous trials the results gave only one case of 
apparent transmission by the seed in approximately 22,000 plants 
grown from mosaic cucumber seed and none in the less extensive 
trials with muskmelon, squash, and pumpkin. 

The seed of certain wild hosts proved, however, to be an important 
agency in the overwintering of the disease [see this Bevieiv, ii, 
p. 512]. The wild cucumber (MicramjMis lohata) is able to transmit 
cucurbit mosaic through the seed, and the disease is transferred to 
the cultivated forms by the cucumber aphis {Aphis gossypn), the 
12-spottecl beetle (Diabivtioa duodecimpuThctcda), and particularly 
the striped beetle (D. vittata) which feeds first on the wild host and 
then migrates to the cultivated cucumbers, the disease being carried 
as much as 400 yards in this way. In Wisconsin and northern 
Illinois, field surveys have indicated that there is a distinct correla- 
tion between the number of groups of mosaic plants of the wild 
cucumber and the extent of the disease in the fields. 

The milkweed {Asclepias syriaca) is also susceptible to cucumber 
mosaic. The virus persists in the roots of the milkweed and the 
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cucumber aphis acts as a carrier of the disease from this host to the 
cucumber. Observations indicate that the milkweed is originally 
infected from adjacent cucumbers* It appears to be of more im- 
portance than the wild cucumber as a source of infection to the 
cultivated cucurbits in many localities, as mosaic milkweeds, 
although comparatively rare, usually occur in the vicinity of the 
fields. 

The poke weed (Phytolacca decanclra) also harbours the cucurbit 
mosaic in its roots during the winter, and the cucumber aphis 
carries the disease from it to the cucurbits. The pokeweed is 
rare in Wisconsin and northern Illinois, but is common in southern 
Indiana and southern Illinois, where it seems to be an important 
source of infection. 

Cucumber mosaic also overwinters in the roots of catnip {jPepeta 
cataria) and certain perennial species of Physalis. All species of 
Cucurbitaceae tested have proved susceptible, except those of the 
genus Citmllus, infection having been produced in 11 genera, 
including 23 species. 

There is no evidence of seed transmission of mosaic in the case of 
Marty nia louisiana, pepper {Cajjsieum annimm) , or pigweed (A mar- 
anthus retroflexus) [loc. cit.], and as these hosts are annuals they 
are not concerned in the overwintering of the mosaic, although they 
act as sources of infection during the summer. 

Roldan (E. F.). Hotes on soft rot of B,B,di3h.—PIdli2xp. Agric,,. 
xiv, 3, pp. 185-188, 1 pL, 1925. 

Forty per cent, of the radishes (Raphanus sativus) in an experi- 
mental plot at the Los Banos College of Agriculture (Philippine 
Islands) were observed to be affected by a wilting of the foliage, 
accompanied, in advanced stages, by a bacterial rotting of the under- 
ground portions. Sections through the latter showed water soaked, 
brownish lesions, sometimes associated with black streaking or dis- 
coloration and bacterial exudation. 

The causal organism was identified as Baeillm CKirotovorm, the 
morphological, cultural, and physiological characters of which are 
described. 

Positive results were obtained in inoculation tests with pure 
cultures of the organism on radish, leaf -mustard (Brasdca juncea), 
lettuce, pechay (R, sinensis), tomato fruits, and chilli pepper (Ca^n 
sieum annuum). 

Control measures should be based on crop rotation ; thorough 
desiccation of root surfaces before storage; exposure of harvested 
roots to sunlight formas long as possible; and low temperatures 
(above freezing-point) in the storage room, 

MaublANG (A.). 'Isamaladie des taches 'bruiies ■ de PAracMde en 
Afri<iue occidentale. [The leaf spot disease of the Groundnut 
in West Africa.] — Agron, Colon., xiii, 93, pp. 126-127, 1925. 

The occurrence of the leaf spot disease of the groundnut [Arackis 
hypogaea], caused by the fungus personata, has only 

recently been notified for the first time- in Senegal, though it is 
thought probable that it has been in the country without attracting 
attention previously. The heavy rainfall in August and September, 
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19:24, probably favoured its spread. Only in certain localities was 
severe damage caused (up to 15 per cent.). The importance of 
selecting resistant varieties is emphasized. 

Van OVEBEEM (C.). €ercosporaceae. Cercospora cassavae EIL Ite 
:£w,~lGones F^ngorvbm Malayemmm, 4 pp., 1 col. pL, 
Vienna, 1925. 

According to the author, the three species of Gercospora recorded 
on cassava ntilissima] are the same ; they SbV&G.cassavae 

Ell. & Ev. (the oldest, and therefore correct name), G.pnanihotis 
Henn., and (7. henningsii Allesch. He states that confusion origin- 
ally arose because Ellis & Everhart cited the name of the host as 
' Cassava', and this was incorporated in Saccardo’s Sylloge as the 
correct Latin generic name* 

The disease caused by this fungus is said to be common in all 
tropical regions where cassava is grown. 

In a brief discussion on the systematic position of the fungus, it 
is recommended that the genus Gercosporella be deleted, as it only 
differs from Cercospora in the absence of pigment and all degrees of 
transition between the two genera occur. 

[No reference is made to Septogloeam manihotis Zimmerrnann, a 
name under which what appeal's to be the same fungus is widely 
known in Africa and India. This is, no doubt, a further synonym 
for 0, cassavae.] 

Wilson (J.). Vine mildew. — Gard, Ghron., Ixxviii, 2031, p. 432, 
1925. 

Observations made at Wisley indicate that the vine mildew 
[UneAnula mcato7^] ordinarily appears about 10 days before flower- 
ing time in May on the vines grown under glass. 

Satisfactory control has been obtained with sulphur applied 
10 days or a fortnight before the mildew usually appears, and con- 
tinued at weekly intervals until the flowers open. Applications 
are then suspended until the berries set, and the final dusting is 
given when the latter are about the size of peas. Experience has 
shown that this treatment is more efiective than the postponement 
of sulphuring until mildew first appears. 

Eavaz (L.). Chro3iiq.ue. — Traitement d’Mver de TOidium. [Current 
events. — Winter control of Oidmm,]—Prog, Agric. et Fitie., 
Ixxxiv, 48, pp, 509-510, 1925. 

The winter control measures against Oidimn {UncinuUcnecator’] 
of the vine recommended in this brief note, written in the form of a 
reply to an inquiry from Oran [Algeria], consist of a somewhat 
earlier pruning (before the shedding of the leaves) of the vines 
when the perithecial stage of the fungus is abundant, of the removal 
and destruction by fire of all the leaves and prunings, and of -wash- 
ing the dormant vines with an acid iron sulphate solution (iron sul- 
phate 35 kgm., sulphuric acid 3 kgm., wa.ter 100 1.). The latter 
measure was shown about twenty years ago to lack efiicacy 
somewhat, when perithecia occurred in large numbers on the vines, 
hut it is still recommended, as it protects also against chlorosis and 
is considered, in regard to the latter, to be as efficacious as 500 gm. 
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of sulphate of iron applied at the foot of the vine stock. These 
measures are but palliatives, the disease being amenable only to 
sulphur dustings during the growing period of the vine. The first 
dustino- should be made when the young shoots are from 15 to 
20 cm.°long, hand shakers being preferable to the bellows now 
generally in use, as the latter do not discharge the sulphur in 
sufficient abundance. 

R.vyaz (L.). Sut I'excbriose. [On excoriosis.] — Prog. Agrie. et 
rUie., Ixxxiv, 42, pp. 370-372, 1925. 

From information supplied by Croizau, a vine grower in Morocco, 
it appears that the Aramon grapes in that country suffer froni 
a form of excoriosis [see this Review, iv, p. 524] at the ripening 
period, which has reappeared annually for the last six years. A 
black l 3 and develops around the stalks of the bunches and causes 
the grapes to shrivel. This condition, however, is limited to certain 
vines and shows no signs of spreading. The actual cause of the 
disease has not been "determined, but a damp soil is evidently 
essential to its development. Spraying has had no effect on its 
control. 

Observations made in France indicate that other varieties are 
also susceptible to this disease, the blackening being sometimes 
apparent as a patch in the centre of the bunch stalk, instead of 
forming a ring at the base. The condition is most frequent at the 
base of the fully matured shoots. Fructifications of Phoma [ fifM- 
cida\ were found on the diseased hunch stalks. 

It is evident that this disease attacks not only the woody parts 
of the vine, especially causing the shoots on the two-year-old wood 
to break off*, but also injures the bunches, causing the grapes to 
dry up. 

Ravaz (L.). Plavescence et rougeau. [Flavescence and rougeau.] 
— Prog. Agric. et Vitic., Ixxxiv, 46, pp. 461-463, 1925. 

A diseased condition of the vine confined entirely to the ‘ Pinot 
blanc' variety has been reported recently in Jugo-Slavia and is 
stated by the author to correspond closely with the characteristic 
'flaveseenee V|requently seen in France on several white grape 
varieties. The leaves are folded or bent downwards, stretching the 
upper surface which becomes glossy and smooth, while the matura- 
tion of the branches is checked. This latter effect is equally 
characteristic of the condition known as ‘ rougeau which is common 
amongst the red grape varieties following drought [see this 'Revi&w,. 
iv, p. 143]. 

Both flavescence and rougeau are dependent on soil conditions 
which prevent the vine from consuming the food material assimi- 
lated by the foliage. They may be, to a large extent, avoided by 
improved cultivation methods, especially better drainage and 
aeration of the soil. 

Ravaz ,(L.) & Veege (G.).- Sur I’infiuence des eMments fertilisants 
sur la saait4 de la Yigne. [On the effect of fertilizers on the 
health of the Vine .]— Mole Mit. xVAgric., MoMpeUier, 
N.S., xviii, 4, pp. 237-244, 1 col. pL, 1925. 

The authors discuss the influence of the soil and fertilizers on the 
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development of ' iDrumssnre ’ of the vine, a condition which is dis- 
tingnished from ' rongeau ^ [see last abstract] by the brown blotches, 
which subsequently darken to a chocolate colour, on the upper sur- 
face of the leaf. 

Observations made at the Montpellier School of Agriculture on 
Aramon vines grafted on Riparia stocks on a calcareous clay soil, 
show that the condition depends on the proportion of potassium to 
lime available for the vines. The plots receiving no fertilizer or 
only superphosphate of lime wei^e markedly affected, while those to 
which sylvinite (a potassium fertilizer), or the same plus 1 kg. of 
superphosphates, had been applied, remained still green. 

SmolaIv (J.). Zprava o cinnosti stanice pro ckoroby rostlin pri 
st. vyssi skole ovocnicko-vinarske a zaliradiiiok6 na Melnice 
za rok 1923 a 1924. [Report on the activity of the Phyto- 
pathological Station at the High School of Pomiculture, Viti- 
culture and Horticulture at MSlnik, for the years 1923 and 
1924] — Odvra/rm Rosibm, v, 3, pp. 41-4-6, 1 fig., 1 map, 1925. 

The Phytopathological Station at Melnik [Czecho-Slovakia] was 
created in 1923, and is intended to deal more particularly with 
diseases of fruit trees, the vine, and ornamental plants. Its func- 
tions include imparting free infoi-mation and advice to the local 
growers, propaganda work, the collection of statistical data on the 
diseases prevalent in the region, and experiments with insecticides, 
fungicides, and the like, submitted to it for testing. 

In the two years of its existence, the Station has established the 
occurrence in the region of the following diseases. Bacterial 
tumours (Pmudomonas [Badermm] tumefaciens) on the I'oots of 
fruit trees (considerably more widespread than formerly believed), 
and also on the • roots of Ghrysantfiemum latifolmm f. ‘Beautd 
nivelloise’ in greenhouses, and of raspberry, Nectria [galUgenci\ 
cankers on the branches on fruit trees are very common, chiefly 
because the pruning and spraying of the trees are neglected by the 
growers. Asters suffer from attacks of a species of Fusarkim, 
Phytophthora omniwra, and a Pythium. Heterospormm gmcile 
is widespread on iris and Botrytis caaesceiis occurs on white lilies. 
6loeosp)ori%im rilis is now established all over the region and 
causes considerable damage to currant plantations, while the 
American gooseberry mildew [Sp)haerotheca onors-nvae] is gradually 
losing ground. Among ornamental trees, lime trees sufter heavily 
from attacks of Gloeoi^porkim tiliae, and birches from Melam.2^soTi“ 
(Hum hetulinuon. In the forests, the pines ax^e attacked by 
C'lbcurhitula, and the firs by AiPhosporvum pinophihim, 

Eastham- (J. W.). Beport of Provincial Plant Patkologist^ Van- 
couver. — Nineteenth Ann, Kept, Bept of Agric, Brit. Columbia 
for the year 1024, pp, K32-K34, 1925. 

Owing to the unusually dry summer of 1924 in British Columbia, 
the incidence of apple scab [ in the Kootenay s 

was negligible, except for a slight outbreak on susceptible varieties 
in September, after the late summer rains. Such late infections 
are stated to be uncommon. The results of experimental work 
indicated that a spray later than two or three weeks after the 
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calyx application would not be worth while, except about once in 
five years. 

Drought spot and corky core of apples were very prevalent and 
severe, especially on the McIntosh variety. Drought and unfavour- 
able soil or root conditions are believed to be involved in the 
causation of these disturbances. 

' Mushroom root rot mellea caused heavy damage to 

apple, plum, cherry, and pear trees in, an orchard at Shaughnessy 
Heights. 

Blossom blight of Olivet cherries, believed to be clue to Monilm 
oregonensis [Sclerotinia cinerea; see this Revieiv, iv, p. 487; v, 
p. 108] caused severe losses in the Victoria district, and the 
spraying programme recommended for Oregon did not prove very 
successful. 

Several cases of black knot of plums and cherries (PlowrigJiiia 
morbosa) [Dihotryon onorbosiora] were reported from Lulu Island. 

Powdery mildew of red clover (Erysiphe sp.) was extremely 
prominent, some fields being covered with the greyish-white mildew. 
The perithecial stage was not observed. 

On Lulu Island Burbank potatoes were affected by net necrosis 
[see this Review, iii, p. 508]. A form of spindling sprout [see this 
iii, p. 415], which has recently been reported to affect 50 
per cent, of the potato crop in the State of Washington, has also 
been observed. 

Gadjd (C. H.), Keport of the Bivisiou of Botany and Mycology. — 

Oeylori Administration Reports for 1924, pp. D1S-D14, 
1925. 

Besides matters already noticed in this Review the following 
references are of interest. 

Fowbes luciduSy which is suspected to cause a root disease of 
Hevea rubber, has been isolated and grown in pure culture but 
inoculations on two Hevea trees have resulted in no ill effects. 

Infection experiments are in progress with a species of Fmariimi 
and one oi Rhizoctonia which are thought to be possible causes of 
a collar rot of tea. A form of oedema, characterized by the develop- 
ment of numerous minute translucent swellings on the under side 
of the leaf, has been observed on tea in one estate. 

Inoculation experiments in the laboratory have shown that the 
responsible for the bud rot of coco-nut palms is not 
readily transferred to cacao pods in Ceylon. The nut fall of areca 
palms l^Areca catechn\ caused by the fungus PhfytopMhora ornnivora 
var. arecae [P. arecae: see this Revietv, iv, p. 165] was prevalent 
in the Kegaila district and was accompanied by a rot of the crown 
of the palm, which in some cases proved fatal. 

A die-back of dadaps lErytkrind] occurred after topping the 
branches. The cortex turned yellowish and developed olive-green, 
water soaked blisters, 1 to 2 cm. in diameter. These blisters dried 
up and the cortex fell away from the wood. Young shoots may 
develop from the affected hranches, but these also subsequently die 
back. Pinkish-white pustules of spores of a species oi Fusa/r^imn 
were obtained from the lenticels of the diseased bark and cultures 
of the same fungus were grown from the inner diseased tissue. 
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Inoculations witli these have reproduced the symptoms described 
and the fungus was successfully re-isolated. 

Experiments at Peradeniya indicate that the bunchy top disease 
of plantains spreads through the soil, probably as a root infection, 
although no causal organism has been isolated as yet. All the 
varieties tested proved equally susceptible. A stem disease of 
plantains was found to be caused by MccTasinius semiiisHis, 

Other diseases recorded include those caused by Rosellmia 
arcuata on fig, Glomerella gossypii on cotton, Sclerotiiiia seylawlca 
on CTotalaria, Sclerotmm rolfsH on Vigna oligosperma, a species of 
Rldzodonia on gum ["i Eucalyptus] seedlings, and also on those of 
Alhizzia, and a black rot (Gorticimn) on Amherstia, 

Hectoe (G. P.). Appendix 1. Annual Report of the Economic 
Botanist to the Government of Bengal for the year 1923-24, 
— Ann, Rept. Dept of Agric, Bengal for the year 193B~-24y 
pp. i-v, 1925, [Received January, 1926.] 

The following references are of interest in the mycological section 
of this report. 

Four fungi, namely, ColletotTichmn, Gloeosporium, Fusarium, 
and one undetermined were isolated from diseased betel vines 
[Pi2>er betle] showing a yellow discoloration and wilting of the 
leaves and a blackish-brown decay of the roots [see also this RevleiVy 
iv, p. 332]. 

A pure culture of Rhizoctonia [? bataticola, : see this Revi&w^ v, 
p. 20] from America was inoculated into thirty jute plants (variety 
D. 154) with positive results in eleven cases, two of which eventually 
produced MacroplionKh [corchori] pycnidia [see this Revievj, iv, 
p. 349]. 

An ohscure disease of bananas, characterized by ‘bunching’ of 
the crown and a corrugated and elongated appearance of the leaves, 
was reported from Calcutta. 

Fhoma solani caused much damage to brinjal [Sh^an^eni melon- 
gena] at Comilla Farm. 

Annual Report of the Birector of the Georgia Experiment Station 
for the year 1924.— pp. 64-89, 6 figs., 3 diags., I graph, 1925. 

An account is given of the incidence of Puccinia dispersa in 
selfed rye plots and of P. graminis and P. triticina in a number 
of wheat varieties, several of which showed marked resistance to 
one or the other of these rusts while Brown Bearded (204) and 
Imperial Amber (288) were resistant to both. 

Bear blight [Paci^fes amylotwus] was extremely severe on all 
varieties, even" the Pineapple pear [see this iii, p. 278] 

showing symptoms on a few terminal branches. 

Successful results have been obtained in spraying peaches against 
brown rot [Sclerotinia cmerm] with the New Jersey dry-mix 
spray [see this ii, p. 506j. A spray made from hydrated 

lime with artificial heat instead of stone lime in the self-boiled 
lime-sulphur preparation has proved equally satisfactory with the 
latter. 

Laboratory studies in the physiology of Selerotium rolfsii have 
shown that it grows best on an acid medium, and fails altogether 
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develop OB. media alkaline to phenolphtlialein. Preliminary tests 
indicate that liming the soil of sweet potato beds sufficiently to 
produce a slight alkaline reaction will prevent attack by this 
organism. 

A comparative study is in progress on the various anthracnose 
organisms isolated from Chilli pepper [see this lievieiv, iii, p. 248]* 
One of these, Gloeosporiiim i^iperatxim, appears to be an active 
parasite, capable of infecting sound pepper fruits. 

Mew knowledge. One year’s work. Agricultural Experiment 
Station (Report of the Director; July 1, 1923 to June 30, 
1924). — Missouri Agric. Exper. StaL £-itlL 228, 86 pp., 12 figs., 
1 graph, 1 map, 1925. 

The following references in this report are of phytopathological 
interest. A method has been devised for the preparation of colloidal 
copper hydroxide [see this Review, iii, p. 287] and tests are in progress 
to determine its efficiency as a fungicide. Severe burning of apple 
foliage followed applications of Bordeaux mixture a fortnight after 
the calyx spray, the size of the leaves and fruit being also reduced. 

The results of tests in the use of various materials for the treat- 
ment of wounds made in excising blister canker of apples [A%m- 
mularia discreta] showed that tanglefoot gave the best protection. 
Grafting wax was also satisfactory, but did not adhere so well as 
tanglefoot. White lead linseed oil paint was useless unless applied 
twice a year and sodium silicate was totally inefiectual. 

The hot formaldehyde treatment (1 pint commercial formaldehyde 
in 15 galls, water at 118° or 120° F.) for four minutes gave approxi- 
mately as good control of Rfdzoctonia \solan^ and common scab 
l^Actinomyces scabies'] of potatoes as corrosive sublimate (4 oz. per 
30 galls, water for 1-| hrs.). 

Varieties and strains of cabbage resistant to yellows {Fiisarimn 
oonglutinans) have shown 3 to 27 per cent, infection compared 
with 87 per cent, for the ordinary commercial varieties, Wisconsin 
All Seasons proving the most satisfactory in this respeck 

Da Camaea (M. de S.) & Coutinho (D. M. de F. P,). O preseute e 
o futuro das plantacoes em S. Tom6. [The present and the 
future of the plantations in St. Thomas Island.] — Anaia do 
Inst Sny}- Agron, [Coimbra], ii, 2, pp. 138-196, 1925. 

This paper contains a full account of the general situation in the 
island of St. Thomas (Gulf of Guinea) as regards plantation crops. 
In the discussion on p, 169, on the treatment of cacao trees, the 
authors recommend the use of Bordeaux mixture to which is added 
an infusion of tobacco and a little molasses as a spray for the control 
of several injurious diseases prevalent in the island, namely, downy 
mildew (PhytophthoTa faberi), leaf spot {Phyllosticta fheobromae), 
brown rot {Lasiodiplodia [Botryodiplodut] theobromae), and the 
malformation of the twigs and fruit attributed to ColletotricJmm 
Inxificxim. Two applications are advised, one after the rainy 
period and the other at the end of June or the beginning of July. 

^ On pages 176 to 190 a description is given of these and the other 
diseases found in the cacao plantations. Armillaria niellea kills 
the trees in damp soils. Polystictua persoonii is a common parasite 
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found at the base ,o£ the trunk. Canker of the branches is attri- 
buted to a species oiNectria which appears to be widespread in the 
island. The witches' broom disease, with which GoUetotriehum 
luxifijcmib. is said to be associated, is of some importance, causing the 
fruit to fall in great numbers before reaching maturity. 

A brief survey (pp. 190-194) follows of the diseases of various 
other plantation crops. Boot rot of coSee is said to be caused by a 
fungus closely resembling Rosellima aquila, while oil palms {Elaeis 
gitmeensis) are frequently attacked by a disease which causes the 
trunk to become hollow and which is attributed to Gcmodemia 
applcmatum, 

Jaczewski (A. A.). BaKTepna3K>HBie SonesHU Xhbohhx oJianoB 
[Bacterial diseases of cereals.] — BulL A]}))!* Bot 4* Plaiit- 
m'eeding, Leningrad, xiv, 1, pp. 377-385, 1925. [English 
summary.] 

The author, after a brief review of the literature dealing with the 
bacterial parasites of cereal crops, of which so far, he states, eight 
species have been described, records for the first time the occurrence 
in European Russia of the disease of -wheat known in America under 
the name of black chaff, caused by Bactermm tmnslucens var. vm- 
d’ulosum [see this Review, iv, pp. 146, 160, 335]. The disease was 
found by him in samples (some of them dating as far back as 1910) 
of different varieties of wheat from the provinces of Voronezh, Pol- 
tava, Kharkoff, Kieff, Don Region, Crimea, and the Caucasus 
(governments of Kuban and Elisavetpol). It was also diagnosed in 
a sample, dating from 1893, from Sunpan, China. 

The fact that the infected samples originated from localities so 
widely distant from each other indicates, in the author's opinion, 
that the disease must be widely distributed in Russia, where it has 
previously escaped detection owing to the comparatively small 
damage done by it. The age of some of the samples is evidence of 
its long standing, and the author is inclined to concur with Erwin 
Smith that the disease was primarily introduced into the United 
States with wheat seed of Russian origin. 

Bailey (D. L.) & Greaney (F. J,). Preliminary experiments on 
the control of leaf and stem rusts of Wheat by sulphur dust. 
—Scient, Agrk., vi, 4, pp. 113-117, 4 graphs, 1925. 

The experiments described were carried out with the object of 
determining the number, optimum rate, and most effective time of 
applications of sulphur dust for the purpose of controlling wheat 
vmte IFuecimct graminis and P. triticim'], at Winnipeg, in the 
summer of 1925, when there was a severe epidemic on the College 
Farm before the end of the growing season. Dusting was begun 
before stem rust appeared, though there was a light scattering of 
P. triticdna at the time, and was carried out by means of a Niagara 
Blower gun, using Niagara sulphodust [see this Review, iv, p. 557], 
guaranteed 92 per cent, sulphur. The treatment was continued for 
about seven weeks, between 2rid July and harvest. 

The results [which are summarized in tabular form] indicate that 
dusting every two weeks at the rate of 15 lb. sulphur per acre has 
no effect on rust. On plots dusted once a week a considerable re- 
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duction in rust was, however, evident, as well as an increase in both 
yield and grade. Two and three dustings a week showed a still 
more marked reduction in rust infection and a further improvement 
in yield and grade. With three dustings a week the yield was 34 
bushels per acre more than in the check plots, and this represented 
an increased value of $42 per acre, after allowing for the cost of the 
dust but not for labour or machines. As shown in the graphs the 
curves of the incidence of leaf and stem rust are almost identical. 
There is a gradual and relatively slight reduction in the percentage 
infection up to a certain number of applications per week and then 
a marked reduction. This occurred between two and three appli- 
cations per week, but when the amount of sulphur was increased to 
30 lb. at each application, the chief reduction occurred between one 
and two applications weekly. 

SiGRiANSKY (A. M.). roJiOBHH II MGpH SopB^H c mio, [Cereal 
smuts and their control measures.] — Pamphlet of the War- 
Icomzem IPeople's Gommissariat of AgriGiiU'wre], Moscow, 
64 pp., 24 figs., 1925. 

This is a semi-popular account of the difterent species of smuts 
attacking wheat, rye, oats, barley, millet IPanicimii miliaceiimj, 
and maize in European Russia, where these diseases yearly levy a 
heavy toll, varying from 5 to over 70 per cent, of the crops. In 
North Russia and Siberia the prevalent smut of wheat is Tilletici 
tritici ; in south and south-east Russia this species mainly occurs on 
winter wheats, while the spring wheats are chiefly attacked by 
Ustilago tritici, Tilletia lev is occurs comparatively rarely in Russia 
and is common only in Transcaucasia. Tilletia secalis is stated to be 
undergoing a dangerous extension, the damage done by it in certain 
districts amounting in some seasons to 45 per cent, or more of the 
crop. Biologically it appears to be closely related to T, tritici, as it 
was found attacking both wheat and hybrids of wheat and rye. 
Another parasite of rye which is gaining ground in Russia is the 
stem [flag] smut, Urocystis occidtcv, and lately it has caused not incon- 
siderable losses in some localities. In recent years millet has suiffered 
heavily from^ the attacks of Ustilago ixmici-miliacei, the losses due 
to it amounting in some cases to over 82 per cent, of the crop. 

A comprehensive review is given of the usual control measures 
against these diseases, with special reference to their application 
under present conditions in Russia, and the paper concludes by a 
discussion of the administrative help to be extended to the popula- 
tion with a view to the spreading and popularization of seed disin- 
fection and cultural methods for checking the ever-increasing menace 
offered by these diseases. 

Zaprometoff (N, G.). HauEHe no paBBHTHEo roaioBHH xneSnHx 
BMaKOB B TypEeCTane b 1922-24 ro^ax. [Data on the de- 
velopment of cereal smuts in Turkestan in the period 1922 to 
^ 1924.]-— Pamphlet of the Tarhestan Entoin. StaL, Phytopath, 

Sect, Tashkent, 26 pp., 5 figs., 1 map, 1924. [Received January, 
1926.] 

^ The main point of interest in this paper is the detailed descrip- 
tion of the enormous extension in Turkestan of the various smuts 
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of wheat (Ustilago wad Tilletia spp.) since 1922, before which year 
these diseases are said to have been of no great economic importance. 
Their wholesale spread {chiefly of Tilletia tritici and T. levis) is 
attributed partly to the lowered standard of agriculture of recent 
years, but principally to the great influx into Turkestan in 1922 of 
peasant refugees from the famine distracts in the Volga basin, who 
brought with them infected seed grain. In 1923 the infection 
extended over an area of 120,000 dessiatines [roughly 350,000 
acres], the loss of crop from these diseases being estimated at three 
million poods [about 50,000 tons]. Owing to vigorous administra" 
tive measures taken in 1923 to popularize seed treatment, the 
further spread of the infection was arrested, and the total infected 
area somewhat reduced, although in some districts it still con- 
tinued to gain considerable gronnd: e. g., in Fergana the infected 
area in 1924 was 17,000 as against 1,000 dessiatines in 1923. 

The rest of the pamphlet reproduces for the most part the infor- 
mation on cereal smuts contained in the author's text-book referred 
to elsewhere [see below, p. 174], and a map is appended showing 
the distribution of the various smuts in the territory of Turkestan. 

Novopokrovskv (I. V.) & vSkaskin (F. D.). Bnimnne TCMneparypH 
Ha HpopacTaHHe xJiaMHgocnop rojioBHH xjie6HBix aaiaKOB (pog 
Ustilago), [Eflect of temperature on the germination of the 
ehlamydospores of cereal smuts (genus lIstilago) J\ — Pamphlet of 
the North fJauoasus Regional Land Admimstridion, Rostoft- 
on-Don, 28 pp., 1 pi., 1925. [English summary.] 

After a cursory review of the literature dealing with the eflect of 
temperature on the germination of the spores of cereal smuts 
(Ustilago spp.), the authors detail at some length their experiments 
made in December, 1924, at the Plant Pathology and Microbiology 
Laboratory of the Institute of Agriculture and Amelioration in 
jSfovotcherkask [Don Regidn, south Russia]. The experiments bore 
on the germination of the spores of Ustilago avenae, U hordel, 
U. maydis, U* niida, U. panici-miliacei, and U. tritici, at tempera- 
tures ranging (at intervals of 5° each) from 0° to 40° C., with special 
reference to the period of time required for the appearance of the 
first signs of germination (rapidity of germination) and to the per- 
centage of spores germinating (energy of germination) at each 
particular temperature. 

The results indicated that these fungi fall into two groups 
according to their temperature relations, namely, oiie comprising 
27. avenue, U, hordei, U. nuda, and 27. tritici, with minimum below 
5°, optimum about 20° to 25°, and maximum between 25° and 30° C., 
and the other comprising 17 panici-miliacei and U, ma/ydis, for 
which the cardinal points are displaced from 5° to 10° higher. It 
was noted that the closer the temperature tested approached the 
optimum, the earlier the first germinations occurred and the higher 
was the percentage of germination, the curves plotted for the 
rapidity and for the energy of germination corresponding very 
closely to each other. At temperatures very close to the minimum 
and maximum points a depression of the vegetative energy of the 
fungi was observed, resulting in the production of stunted and 
deformed promycelia [see this v, p. 29], wM optimal 
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temperature for mycelial growth was apparently below that for the 
germination of the spores. All the experiments were made with 
freshly gathered spores, the indications being that a period of rest 
is not necessary, while unpublished data indicate that the germina- 
bility of the spores decreases in direct proportion to the length of 
time of their keeping. All the spores germinated as readily in tap 
and in distilled water as in artificial media, with the exception of 
the spores of TJ. tritici, which apparently germinated best in 
Artar/s solution (NH 4 NO 3 , 0-25 gm., KH^PO^, 0*1 gm., MgSO^, 
0*025 gm., Fe 0 l 3 , traces, H^O, 100 c.c.). 

The above results, in the" author’s opinion, suggest the idea that 
the smut fungi have adapted themselves to the temperature re- 
quirements of" their hosts. Thus, in eases where the hosts are 
infected early in their development {U,avenae, UJiordei, U.^pcmiGi- 
miliacei) the cardinal temperature points for the germination both 
of the seed grain and of the spores appear to coincide very closely, 
while in the case of U, nucla and U, tritici, which infect their 
hosts during the blossoming period, the optimal temperature for the 
germination of the spores stands apparently very close to the 
average temperature at the flowering stage of the hosts. The same 
has also been observed in regard to U, maydis, which infects 
throughout the life of its host. 

Spangenberg (G. E.). K nopamaeMOCTH coproB iipoBot IIineHHiiiBi 
BOHio^et rojiOBHet [On the susceptibility of varieties of 
spring Wheats to bunt.] — Protection of Plants in Ukraine^ i, 
1-2, pp. 33-37, 1925. 

This paper is a progress report on' experiments made in 1924 at 
the Phytopathological Experiment Stations at Kharkofl’ and Ekate- 
rinoslav [Ukraine] with a view to testing different varieties of 
spring wheats for their resistance to hunt (Tilletia tritiei). The 
tests included 18 named local varieties and pure lines, and the 
Kitchener and Marquis varieties from the United States. The 
results confirmed the findings of foreign investigators that hard 
wheats (Triticiom diirum) as a class are much more resistant to 
this fungus than common wheats (T, vulgare). In regard to the 
latter, the indications are that they may be divided into three 
groups, namely: the awned varieties (e. g., var. femigimum and 
var. erythrospermum) appear to be the most susceptible, and the 
awnless red-grained varieties (var. hitescens and var. miltiirum) 
the . most resistant, while the awnless white-grained varieties 
{alhidum) would seem to form an intermediate group. The author 
states, however, that these results need further confirmation, as the 
individual tests comprised a small number of plants and were made 
during one season only, under somewhat abnormal conditions, the 
summer of 1924 being exceptionally dry. A more detailed report 
on these experiments is to appear elsewhere. 

Bobnae (J.) & Terexyi (A.). ■ Beitrage Biochemie der Wirkimg 
Ton Kupferverbindnngen anf die Steinhrandsporen des 
Weizens. [Contributions to the biochemistry of the action 
of copper compounds on thb spores of bunt of wheat.]— 
xlix, 128, p. 902, 1925. 

This is a preliminary account of experiments conducted at the 

j> ' 
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Institute of Plant Biochemistry in Budapest and the Medico- 
Chemical Institute of Debrecen University. 

The unpublished results of recent experiments by the senior 
author and Dt, Irene Villanyi showed that the spores of bunt 
[Tilletia tritici and T, levis] adsorb the following amounts of 
copper during 5 to lO minutes’ immersion in (a) copper sulphate, 
(h) copper chloride, (o) copper nitrate, and (cl) copper acetate: 0*25 
per cent, solution, (a) 1-10, (6) 1-16, (c) 1-25, and (d) 1^72 per cent. ; 
0-5 per cent., (a) 1*21, (6) 1-09, (c) 1-26, and (cl) 2*31 per cent. ; 1 per 
cent, solution, (a) M3, (6) 1*04, (c) 1*24, and (d) 3*37 per cent. ; 2 per 
cent, solution, ^(a) M5, (b) 1-20, (c) 1-25, and (d) 3-32 per cent. 
Copper acetate is thus shown to be adsorbed to a much greater 
extent than any of the other compounds. 

In the authors’ experiments on the action of very dilute copper 
solutions on bunt spores the following results were obtained. In 
10 c.c. of calcium nitrate nutrient solution 9 mg. of spores failed to 
germinate when the solution contained 0*1 mg. (0*001 per cent.) 
copper sulphate. The spores adsorbed only 0*2 per cent, of copper, 
and those which were filtered off germinated normally ; thus it is 
not the amount of copper adsorbed, but that present in the solution, 
which inhibits germination. A 0*0001 per cent, solution merely 
retarded germination, while one of 0-00001 per cent, produced no 
effect on the spores. When 50 mg. of spores were used instead of 
9 mg., germination occurred in a 0*001 per cent, copper sulphate 
solution and no copper was found in the filtered solution, the 
adsorption by the spores of the entire quantity of copper present 
failing to inhibit germination. . 

Calculations based on these data indicate that when less than 
400 bunt spores are present in 1 mg. of soil moisture containing 
0*00001 mg. of copper, no germination will occur. Hence it is very 
important that dusts should contain copper in a soluble form. 
Copper compounds which are insoluble in soil moisture are not 
adapted for use as dusts. 

Nagel (W.). Ueher die Eiuwirkung hoherer Temperatureu. waii- 
rend und uach einer Seize mit verscMedenen Beizmitteln. 
[The effect of high temperatures during and after steeping 
with various disinfectants.] — Angeiv, Bot, vii, 5, pp. 304-319,. 
1 graph, 1925. 

Spores of Tilletia tritici were immersed for one hour in solutions 
of varying strength of acetone mercuric chloride, copper chloride, 
segetan-neu (104 b, improved preparation), and uspulun at tempera- 
tures of 18°, 25°, 30°, 35°, 40°, 45°, and 48° C. ; rinsed six times 
within half an hour after steeping ; and sown on soil to ascertain 
the dosis ciirativa [see this Review, pp. 551 et seq.] at each 
temperature. In order to determine the toxic effect on the seed, 
seed of Friedrichswerther Berggold wheat was immersed for one 
hour in each of the preparations at the concentx'ation and tempera- 
ture of the and subsequently spread out on damp 

filter paper in germination dishes held at 20°. 

Control tests with hot water showed that temperatures up to 
45° exercised no inhibitory effect on spore germination during the 
one-hour period of immersion; a temperature of 48° retarded 
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germination by one day and reduced it from 100 to 75 per cent. 
Temperatures of 45° to 48° exercised a barely appreciable and 
purely temporary reduction in the germinative energy of the wheat. 

The results of the experiments [which are presented in tabular 
form] showed that for acetone mercuric chloride the dosis curativa 
gradually decreases with a rise in the temperature from 18° to 30°, 
and suddenly falls from 30° to 35°. The doses mrativae from 18° 
to 35° reduced the germinative energy of the wheat. From 35° 
upwards the quantities of mercury necessary for the destruction of 
the spores are so minute (0-02 per cent, at 35° and 0*0012 per cent, 
at 48°) that they cause no injury to the seed. 

With copper chloride the data as regards the dosis ciircUwa were 
similar, but the germinative energy and germination of the seed 
were impaired at all the spore-destroying concentrations and 
temperatures. 

In the case of segetan-neu, the dosis curat ivct sinks slightly and 
almost uniformly from 18° to 48° by 0*003 per cent, of the Hg 
content per 10°. The requisite quantity of Hg for the destruction 
of the spores at 48° was found to be only 0*0075 per cent. At this 
temperature, however, the germinative energy of the wheat was 
reduced. 

The dosis curativa for uspulun was 0*2 per cent, at 18° and 
0*0075 per cent, at 48°, i. e., four times the amount of Hg used in 
segetan-neu at 18° and only half the quantity in the same prepara- 
tion at 48°. This may possibly be explained by the greater 
adsorptive and penetrative properties of segetan at low tempera- 
tures, whereas at 45° to 48° the same factors are slightly more in 
evidence in uspulun and acetone mercuric chloride than in segetan. 

Experiments were further undertaken to determine the effect of 
drying seed sprinkled with segetan (0*1 to 0*35 per cent.) and 
uspulun (0*5 to 1 per cent.) in an apparatus heated to 40° for 35 
minutes, compared with ordinary drying in the air. In order to 
test the effect of the treatment on the spores, wheat seed was 
artificially infected at the rate of 0*3 gm. of spores per 50 gm. 
seed grain. 

In the case of segetan the drying process exercised a favourable 
effect on the germinative energy of the seed (which was increased 
by 10 to 11 per cent.) at all concentrations up to the prescribed 0*2 
per cent. At 0*275 per cent., germinative energy was reduced by 
8 and germination by 7 per cent. Uspulun at 0*25 to 0*5 per cent, 
consistently increased germinative energy by 4 to 7 per cent, ; at 
0*95 per cent, and 1 per cent., this factor was reduced by 13 and 
22*5 per cent., respectively, while at the latter concentration ger- 
mination decreased by 10 per cent. The doses curativae for segetan- 
neu and uspulun in the sprinkling method were determined to be 
0*175 and 0*7 per cent., respectively. 

In the experiments with seed dried gradually in the air after 
sprinkling, germinative energy was increased by 6 to 11 per cent, 
by sprinkling with segetan up to 0*2 per cent. Only at 0*325 per 
cent, was a reduction in germinative energy and germination notice- 
able (8 and 10 per cent., respectively). Uspulun failed to increase 
germinative energy to any appreciable extent ; at 0*9 per cent, it 
caused a reduction of 17 to 20 per cent, in germination. 
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It is evident from these investigations that high temperatures, 
conpled with the requisite quantities of disinfectants, may be detri- 
mental to the seed. The risk attaching to the use of copper salts, 
compared with the comparatively innocuous mercury compounds, is 
also apparent. The consumption of Hg is lowest in segetan, and 
in uspulun at 40°, at which temperature only of the quantity of 
mercury necessary for spore destruction at 18° is required. The 
experiments with segetan show that complete destruction of the 
spores can be achieved by this method, not merely a retardation of 
germination which, as Gassner has shown [see this Revieiu, iv, 
pp. 231, 341], may be counteracted by soil factors under certain 
conditions. 

Seed treatment at high temperatures on a large scale should 
always be preceded by laboratory tests to determine the dosis 
curativa at 35° to 40°. 

Riehm (E.). Beizapparat Degescli. [The Degesch steeping 
apparatus.] — Mitt DeidscJu Landto» Gesellsch., xl, 22, p. 424, 
1 tig., 1925. 

This paper is one of a series of reports on the testing of machinery. 
A brief description is given of the Degesch apparatus [see this 
Mevieiv, iv, p, 623], by means of which 6 to 7 cwt. of wheat seed- 
grain can be treated against bunt [Tillefia tritici and levis] per 
hour. The cost of this apparatus is M. 400. 

Gaeke. Das Beizen der diesjahrigen BCerhstsaat. [The disinfec- 
tion of the current year’s autumn seed-grain.] — Die Kranlce 
Pfimize, ii, 11, pp. 224-226, 1925. 

The writer discourages the indiscriminate use of the new dis- 
infectant dusts [see next abstract], which are stated to be rapidly 
supplanting copper sulphate and other liquid preparations of proved 
efficacy. Apart from the doubtful fungicidal value of many of the 
new dusts, they have two serious di'awbacks, namely, an injurious 
effect on the eyes and respiratory organs of the operators, and the 
expense of the apparatus required. 

Baunackb. Zur Trockenheize. [The dry method of seed disinfec- 
tion.] — Die Kranke Pflanze^ ii, 11, pp. 226-227, 1925. 

In reply to Garke’s criticisms- of the new dusts [see preceding 
abstract], it is pointed out that the official testing of each new pre- 
paration (of which 67 for the control of bunt iPilletia tritici and 
T. Uvis\ alone were submitted for analysis to the Plant Protection 
Service in the autumn of 1925) on an extensive scale is an obvious 
impossibility. The tests are repeated, however, on a similar plan, at 
five or six experiment stations in different parts of Germany, and 
the collective data thus obtained should suffice to give a reasonably 
accurate indication of the value of the preparations in the field. 
Many farmers in Saxony are stated to neglect seed disinfection 
altogether on account of the difficulties connected with the use of 
liquid preparations, and it is hoped that the simplicity of dusting 
will promote the widespread adoption of regular treatment. The 
writer believes that the few remaining objections to the use of 
dusts will shortly be overcome [see also this v, p. 117]. 
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Stockhausen. Trockenbeiae. [The dry method o£ seed treat- 
ment.] --MiU, Deutsch. Landw, GesellscL, xl, 33, pp. 592-593, 
1925. 

At the recent travelling exhibition of the German Agricultural 
Society two types of apparatus for the dusting in bulk of cereal 
seed-grain were on view. F. Neuhaus Ltd., Maschinenfabrik, 
Eberswalde, Ackerstr. 5-6, supply a continuously working 
machine, known as Neusaat, which has to .be connected with an 
electrical plant and which is capable of treating very considerable 
quantities of grain per hour. A similar apparatus, treating 500 
to 1,000 kg. per hour, is supplied by F. Thranhardt Ltd., Leipzig, 
Neuer Markt 31-33. 

For the treatment of smaller quantities of grain (50 to 100 kg.) 
there are several machines on the market which can either be 
worked by hand or attached to an electrical plant. With the 
Primus apparatus (G. Drescher, Maschinenfabrik, Halle-an-der 
Saale, Aussere Delifczscherstr. 40-43), or the Ideal [see this Mevieiv, 
v, p. 117], 300 kg. can be treated per hour. 

The market prices of these machines are quoted as M. 850 for 
Neusaat, M.’IGO for Primus (or M. 175 with pulley), and M. 60 for 
Ideal. 

Muller (H. C.) & Molz (E.). Piitteriingsversuch mit trockenge- 
beiztem Weizen. [Feeding experiment with dusted Wheat.] 
— Deutsche La ndw. Fresse, lii, 37, p. 440, 1925. 

The writers conducted a test [particulars of which are given] to , 
ascertain the effects of feeding poultry with the refuse of wheat 
treated with the following dusts: trockenbeize 225 (Magdebui'g 
S.O.), 5 gm. per kg. ; uspulun, 3 gm. ; abavit, 3 gm. ; trockenbeize 
1512 (Mainz), 4 gm. ; trockenbeize Merck, 10 gm. ; the same with 
mercury, 10 gm. ; trockenbeize Sch. 614 (Hochst), 3 gm. ; and porzol- 
trockenbeize, 3 gm. Comparative figures of the weight of the birds 
before and after the experiment (which lasted about a fortnight) 
showed that abavit caused a decrease of 140 gm. per bird, while an 
increase was observed in all the other cases. There was no lack of 
appetite (though the treated grain was not taken with the same 
relish as the untreated) and the healthy appearance of the birds was 
maintained. 

Gordon (W. L.). Studies concernixig injury to seed 0ats after 
smut daniMection— Sixteenth Ann. Rei^t Quebec 8oc\ Pmt. 
Plants, 1933-1924, pp. 79-94, 4 pL [Received 1925.] 

In this paper the author describes in detail experiments carried 
out at Macdonald College, Quebec, in 1922-3 and 1923-4, with 
three varieties of hulled and one of hull-less oats, to determine 
the effects of formalin, copper carbonate, and uspulun on germina- 
tion. ' 

' The formalin strengths tested ranged between one pint to 60 galls, 
water and one pint to 2 galls. Only the latter had any marked 
injurious effect on the germination of hulled oats, but the hull-less 
(Liberty) oats and Marquis wheat were appreciably affected at 
greater strengths than 1 in 40. In all cases the grain was dipped 

lor 10 mins., drained for 10 mins., and covered for an hour but a 
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test of the duration of treatment with 1 in 40 strength showed that 
this is not an important factor unless greatly prolonged, liberty 
oats being again an exception. Increasing the temperature of the 
solution decreased the germination of Liberty but not of hulled 
oats. Seed injury after dry storage for several months was also 
noticeable only in the case of the Liberty variety. Presoaking the 
seed in water for three hours and then draining and keeping moist 
for a further three hours prior to treatment has apparently a 
stimulative effect on germination and reduces the seed injury to 
Liberty. 

The results of experiments to determine the relation of soil 
moisture to formaldehyde injury and the value of a milk of lime 
dip in reducing this injury show that injury is confined chiefly to 
the radicle, the plumule being little affected, while the milk of lime 
dip favours the development of the root system and increases the 
germination pei'centage. Although there was little difference 
between the percentages of germination in dry (8*5 per cent, 
moisture) and wet (19*6 per cent.) soil, the field tests suggested 
that there would have been a greater reduction in the dry soil if 
the moisture content had not been 'made up to equal the wet soil 
after three days. 

A comparison of the effects of different smut treatments with 
special reference to seed injuiy, using the dip, sprinkle, spray, and 
dust methods, showed that dry copper carbonate (2 oz. per bushel) 
had no material effect on germination on either hidled or Liberty oats, 
except that a slight retardation was observed in the treated seed of 
the former when germinated at the end of 10 months. Uspulun 
(0‘25 per cent, solution, 2 hours' dip) had no injurious effect on the 
germination of hulled oats and appeared to act as a stimulant in the 
case of the Liberty variety ; dry storage for a month did not reduce 
germination. 

Pethi (L.). X’agente del marciume radicale degliAgrumi. [The 
causal agent of root rot of Citrus trees.] — Keprinted from 
Ann, R, 1st, Sup. Agrario e Forestale^ Ser. II, i, 7 pp., 4 figs,, 
1925. 

Lesions of the bark of citrus trees similar to those produced by 
Pytkiacystis[Pkyto 2 )hthora]citTophthora in California were observed 
by Fawcett in Sicily in 1923 [seethis-R^"?;ieu?, iv, p. 412]. Dufrdnoy 
subsequently isolated an oomycete closely resembling Blepharospora 
from citrus trees affected with gumming and root rot in Corsica. 
The author has recently succeeded in isolating a similar parasite 
from citrus trees aATected with root and collar rot in Sicily. These 
trees were suffering from a necrosis limited to a clearly detined zone 
and extending from the base of the trunk upwards. In macro- 
scopic characters the fungus concerned is like B, cambivora, but it 
differs from the latter in producing sporangia more freely on solid 
culture media, such as carrot and agar, than in mineral solutions 
[see this Review, iv, p. 452]. As this is regarded by the author as 
one of the main differences between the gmem Blepharospo^'a and 
Phytophthora, the citrus parasite is thought to belong to the latter 
genus. Its zoosporangia are lemon-shaped, fairly large (54 to 63 
by 33 to 35 /z), markedly papillate, and with short stalks, on 
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which they are sometimes inserted laterally. Oospores were not 
observed* 

! 

* Shiver (H. E.). Bisinfecting and washing Citrus fruit. — Clmn. 

I 4 MetalL Engin.y xxxii, 16, p. 812, 1925. 

I So far the use of borax solutions for the control of the citrus 

: diseases, stem-end rot, due to Phomopsis [citri] and Diploclia 

\ \niatalen8is\ and blue mould [Penicillmm digitatum and P, itali- 

\ cum], recommended by Fulton and Bowman [see this Rmieii\ iv, 

p. 164], has not been extensively adopted in Florida owing to com- 
. plaints from the northern markets of a greyish deposit on the sur- 

1 face of treated fruit. 

The result of chemical analyses [which are detailed of the solu- 
tions indicated that the daily addition of borax for the purpose of 
keeping the solution at the required strength increased the total 
! borax content from 5*49 per cent, in a freshly px'epared solution to 

12*88 per cent, after a fortnight. Fruit treated with a solution of 
the latter strength carries away a thin film on its surface which, 
on drying, deposits crystals of sodium borate. This serves to lower 
the density of the tank solution and imparts a greyish tinge to the 
fruit, which is also partly due to the coating with borax of the 
rollers of the apparatus. The calcium precipitate from the soluble 
sodium soap used in the w^ashing tank also forms a floating, slimy 
1. scum which adheres to the fruit. These objectionable features of 

! the treatment can be obviated by the use of soft water. 

I Averna-Sacga. (R.). SegTinda contribncao para o estudo das 

' molestias cryptogamicas do Cafeeiro. [Second contribution 

to the study of the fungous diseases of Coflee.] — Secretaria da 
I Agric,, Comm, e Obras PabUeas, Sdo Paido, 6.3 pp., 21 figs. 

I (1 col), 1925. 

The author discusses the diseases affecting coffee in Brazil, in 
continuation of his previous studies (Secretaria da Agric.^ S. Paulo, 
1917), and refers to various statements regarding the presence of 
Hemileia [vastatrix] in that country, which he characterizes as pure 
inventions. 

Anthracnose is attributed to Glomerella coffeicola ii. sp.. and is 

* characterized by the appearance of dax'k spots’^on the seedlings and 
black patches on the leaves and stems of older plants. Details are 
given of the development of certain . imperfect stages which the 
author considers to be included in the life-cycle of the fungus, 

I namely, GoUetotrichum incarnatum Zimm., Diiilodia coffeicola 

Zimm., and Cytosporina coffeicola n.sp. The ascigeroiis form 
i developed on dead parts kept damp at 15® to 20® 0. One or more 

perithecia arise in the conidial or pycnidial stroma. They are 
pyriform, oval, or irregular, depressed, with cylindrical-clavate, 
paraphysate asci, containing eight polystichous, cylindrical or 
cymbifomi, eurved, hyaline to greyish spores, 32 to 40.5 by 13 
to 16 /z in diameter. Spraying with Bordeaux mixture is recom- 
mended for the control of the disease, which caused considerable 
damage in 1914. 

SinceOctober 1923, Pestalozzia cojfeicoZa Averna has caused some 
damage in the provinces of Sertaozinho and Ribeirao Preto. It is 
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often found in conjunction with the next fungus. The affected 
leaves become covered with pale blotches, which gradually darken 
to reddish-brown and converge, causing the leaf to shrivel. The 
conidia are formed in minute, iDlack acer vuli, especially numerous 
at the base of the leaf blade. The conidia are fusiform, 4-septate, 
and 16-2 to 27 by 7-36 to 9.7 ji in diameter. The two apical cilia 
are 24 to 29*4 by 1 to 1*2 ji. 

In July 1922, a drying up of the leaves, which turned dark grey, 
brown, or black, was noticed on some plants. This condition was 
especially evident in shaded plantations and on compact, poor soils, 
although also found to a certain extent in exposed situations. It 
commenced with the formation of small, discoloured, scattered, 
translucent patches, which gradually increased in size and became 
yellow or orange, bounded by a small, darkish grey zone, and 
covered with a velvety, black efflorescence. A similar phenomenon 
was observed on cherry trees, either during the ripening period or 
later, causing decay or drying up of the fruits. The fungus on 
these spots is considered to be parasitic and is named Olastero- 
spormm coffeamm n.sp. The conidia are elliptical or club-shaped, 
at first hyaline then olivaceous, 3 to 6 or rarely 7-septate, slightly 
constricted at the septa, and 24*3 to 43*2 by 12 to 13*5 fi in 
diameter. 

Serious damage due to root rot was reported in the north-eastern 
coffee-growing areas in 1914, and since then in Desealvada and 
Araraguara. Although the symptoms of attack resemble those 
associated with DematopJiora [RoselUma], the cause is thought to 
be distinct. The affected roots contained a hyaline, gradually 
darkening mycelium in the cortex, and penetrating the medullary 
rays, where it was associated with severe gumming. Ultimately a 
large stroma was formed below the periderm, which it ruptured. 
From the surface of the stroma dark, sinuous, simple or branched 
hyphae grow out, which are thought to be conidiophores, though no 
conidia were seen. 

Other fungi described by the author and considered to be more 
or less pai'asitic on coffee in Brazil are Hendersonia coffeicola Del., 
Stictis coffeicola AvernsLy and Lachnea hemisphaerica (Wigg.) Gill 

The condition known as ‘cafd chocho characterized by an im- 
perfect development of the berries, is usually attributed to environ- 
mental conditions such as drought, high humidity, or poor cultiva- 
tion. The author has found cases in which the bushes bore quanti- 
ties of roughened, blackened, sometimes decayed berries^ which 
tended to fall prematurely, and which could not be caused by the 
above conditions, and he attributes the damage to a number of fungi 
which he found on the berries. A description is given of Ghmto- 
fhoma coffeicola y Nectria coffeigeniay Sphaerostilbe fiavida, 'Gonio* 
thyrmm coffeacy and Biplodia coffeicolay all of which may attack the 
berry during ripening. Recommendations are given for the control 
of this disease. 

Ashby (S. F.). The perfect form of Stilhum flavidum Cke in pure 
culture. — Kew Bull, Misc. Inform,, 1925, 8, pp. 325-328, 
1 pi, 1925. 

An outbreak of the American coffee leaf disease in Trinidad in 
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1924 enabled the author to isolate the causal organism (usually 
known as Stilbum flavidum) by a technique which is described. 
By culturing the fungus on moistened bread, a dense growth of the 
' Stilbum ' form was obtained, and after twelve days a few much 
larger bodies began to appear and finally developed into pilei con- 
forming to Maublanc and EangeFs description of Omphaliajlavida* 
The genetic relationship of the two fruit bodies suggested by these 
authors is therefore definitely established for the first time. Basidio- 
spores were scantily formed in the cultures. 

The 'Stilbum' fructifications are 2-0 to 2*5 mm. in height and 
with heads 0*25 to 0-33 mm. in diameter, secondary stalked heads 
frequently arising from the primary ones. No spores were found 
on them and the large peripheral end cells give rise only to hyphae 
in water and on culture media. The fungus is disseminated and 
new infections are produced by the entire heads detached from their 
stalks. Attempts to obtain the perfect form on the afiected leaves 
were unsuccessful. 

Averna-Sacca has recently described [see preceding abstract] 
conidial synnemata having vermilion spore heads on coffee in Brazil 
which he refers to Sphaerostilhe flavida Mass., citing Stilbum flavi- 
dum Cke, Stilhella flavida Kohl., and 0. flavida Maubl. & Rang, as 
synonyms. This form, however, must be quite different from that 
described above. As Stilbum flavidum is a Basidiomycete, the 
combination Sp>haeTostilbe flavida Mass, is considered to be un- 
tenable. 

WiNTEliS (N. E.). Manual para el cultivo del Algodonero en la 
K,epuMica Argentina. [Manual for Cotton cultivation in the 
Argentine Republic.] — Min. Agric. Nac. (Buenos Aires), Secc. 
Prop, e Inform. Girc. 539, 78 pp., 27 figs., 1925. 

In the second part of this manual the author gives very brief 
notes on the following diseases, which are said to be more or less 
common on cotton in the Argentine: anthracnose {GlomereUa 
gossypii) ; bacterial blight (Bacterium malvacearum) ; cotton wilt 
(F'Usariumyasinfectum),noi yet very widespread; and sore shin 
(Rhizoctonia) [solanij. Methods of control are suggested in each 
case. 

KalantabiaN (P,). Zwei neue Bakteriosen der Baumwollstaude 
in Armenien. [Two new bacterioses of the Cotton plant in 
Armenia.]— fur BakL, Ab. 2, Ixv, 14-21, pp. 297-30L 
1925. 

In 1924 two serious new bacterial diseases of cotton were 
observed in Armenia, one affecting the roots of seedlings^ and the 
other occurring on mature plants. 

The former ^d^ appeared in May, chiefly in the districts of 
Etchmiadzin, Kamarlu, and Erivan, where up to 30 per cent, of the 
seedlings in certain fields "were attacked. The first symptom was 
a pronounced wilting, followed by withering and drooping of the 
foliage and eventual desiccation. In some cases a thickening of 
the stem at the root collar was observed. The roots were dry, with 
a brittle, blackish-brown cortex, which contained numerous bacteria 
but ho fungi. 
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Of the numerotis isolations of these bacteria, four of an organism 
forming yellow colonies produced the typical symptoms of the 
disease on King, Navrotzki, and Russels cotton seedlings, both 
wounded and unwonnded, and grown from sterilized and unsteri- 
lized seed. The failure of seed sterilization to control the disease 
indicates that infection proceeds from the soil. The King variety 
was the most susceptible. 

The morphological and physiological characters of the causal 
organism are as follows: short rods with rounded ends, 1*25 to 
2*5 (average 1-8) by 0*5 to 0*7 ju, motile with several peritricbous 
flagella; staining readily with the usual colouring agents, Gram- 
negative ; spore formation not observed ; on all meat agar media 
the colour of the colonies ranged from whitish or greyish-white in 
the early stages of growth to yellow at maturity ; gelatine was 
liquefied, milk coagulated, and indol formed ; dextrose, cane sugar, 
and mannite were fermented ; and there was no reduction of 
nitrates. 

This organism is evidently closely related to Bactermni herbieola 
aureum and to Phytobacter lycoperswti^i [see this Review, iii, p. 302 ; 
iv, p. 319], but since it cannot be identified with either, the new 
name Baet. erivanse is proposed. 

The second disease was obseiwed in the districts of Kamarlu and 
Sardarabad in August and September. The symptoms consisted of 
a pale yellowish intervenous discoloration of the foliage, followed 
by wilting, desiccation, and death in 10 to 15 days. Sections 
through the stalks showed a blackish-brown discoloration extending 
the entire length of the vascular bundles. 

Eight strains of bacteria were isolated from infected material on 
potato agar and subsequently proved to be identical. Owing to 
the lateness of the season no inoculation experiments could be 
undertaken, but it is regarded as highly probable that the isolated 
bacterium is the cause of the disease, which is stated by the local 
growers to have greatly increased in distribution and virulence 
during the past three years. 

The morphological and physiological characters of the organism 
are as follows : short rods with rounded ends, 0-8 to 2-0 (average 
1-5) by 0*5 /i, the cells mostly occurring in pairs; spore formation 
not observed; readily stainable except for the usually eccentric 
vacuoles ; Gram-negative ; the colour of the colonies on potato and 
meat media ranged from white or greyish- white to brown ; milk 
was coagulated and indol formed; no reduction of nitrates or gas 
formation observed. 

The organism could not be identified with any existing species, 
and has therefore been named Bact Idimisi n. sp. 

Sarramon & Pons (R.). Tumenr mjcosique de la face interne de 
la jone ckez nn Annamite. [Mycotic tumour on the inner 
surface of an Annamite’s cheek.]-— Rmfi. Soc,.Med-Glmwg.. 
Indoehine^ii, 4, pp. 96-97, 1924. [Abs. in Trop.\.BisJ'PulL, 
xxii, 12, p. 981, 1925.] 

A species of JfomZia resembling M. parakrus% but not identical 
as shown by its incapacity to clot milk, was isolated from an 
ulcerated, hardened tumour formed on the inner surface of a 
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patient*s cheek. This tumour was formed of a stratified epithelium 
with a close woof of mycelium. It yielded to treatment with 
potassium iodide. 

Anderson (C.). Sur un cas d’otomycose a Sterigmatocjstis nigra. 
[On a case of otomycosis due to Sterigmatooystu mgfm.] — 
AtcJl Imt. Pasteur de Tunis, xiv, 1, pp. 93-96, 1925. [Abs. 
in Prop. Dis. BtdL, xxii, 12, p. 981, 1925.] 

Sterigmatocystis nigra Avas obtained from the ear of a patient 
suffering from otomycosis. The cultures were at first non-patho- 
genic to rabbits, but on repeated passage through media of increasing 
alkalinity, became pathogenic and the mould was recovered from, 
the rabbits' lesions. The author has, however, repeated this 
experiment without success. 

Castrillon (B. a.) & Borsani (E. P.). Micosis aspergilar. [On 
Aspergillus mjcosisi]--Semmia Med,, xxxii, 17, pp. 924—926, 
1925. [Abs. in Trop, Dis, Bull., xxii, 12, p. 981, 1^5.] 

An Argentine patient with symptoms resembling pulmonary 
tuberculosis, but with no fever and no acid-fast bacilli, was found, 
on cultivation from the sputum, to be infected with Aspergillus 
fumigatus, A cure was eflFected in a fortnight by means of 
potassium iodide. 

Ashford (B. K.). Sprue. — Ann, Clin, Med,, iY, 1, pp. 13-20, 1925. 
[Abs. in Trop, Dis, Bull., xxiii, 1, p. 45, 1926.] 

From the evidence and clinical impressions of 2,500 cases, sprue 
(which appears to be spreading in the southern parts of the United 
States) is considered to be one of the most marked examples of 
a disordered mechanism which makes the colonization of a specific 
organism, the fungus Monilia psilosis [see this Revietv, iv, p. 168], 
possible in the human body. 

Positive benefit has followed the use of M, psilosis vaccines in 
the vast majority of cases. In those quoted, injections were given, 
as a rule once weekly, of a 1 per cent, sediment of killed culture of 
M, psilosis, suspended in normal salt solution, in increasing doses 
from 0*1 to 1 c.c. Eight injections were usually required. 

Wilson (J. A.) & Daub (G.). A common mold that causes Mack 
spots on leather. — Journ, Amer, Leather Chem, Assoc,, xx, 9, 
pp. 400-405, 12 figs., 1925. 

In continuation of their previous studies on imperfections in 
leather due to micro-organisms [see this Review, iv, p. 761], the 
writers state that they have obtained a number of cultures of 
Aspergillus niger fiom various samples of spotted leather. 

This fungus was shown to grow vigorously on chrome calf 
leather immersed in any strength of sulphuric acid up to 1*5 
normal. Its development was rapidly suppressed by dilute solutions 
of sodium hydroxide. 

The best means of preventing the spotting of leather is to keep 
it dry. Where there is any risk of contamination, the application 
of an aqueous solution of chlorine (1 part by weight of chlorine to 
50,000 parts of water) has been found effective. Corrosive sub- 
limate gave less satisf actor}?’ results, ten to twenty times as much 
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being required as in the case of chlorine, while 1,500 times as 
much formaldehyde as chlorine had to be used to produce a com- 
parable efiect. 

Pape (H.), Bie Hartfanlehranklieit der Gladiolen iind ihre 
Bekampfang. [The hard rot disease of Gladioli and its 
control.] — Gartemvelt, xxix, 40, pp. 676-680, 4 figs., 1925. 

Serious damage has been caused of recent years in Germany by 
the hard rot disease of Gladiolus bulbs to which Lobner has called 
attention [see this Review^ iv, p. 546] without, however, identifying 
the cause, which the author has now determined as Septoria gladioli 
Pass. The first symptom is the appearance of circular, water 
soaked, reddish to very dark brown, later deep black, sometimes 
confluent spots on the sides and base of the bulbs. In the 'advanced 
stages of a severe attack the affected tissues harden and become 
mummified. As a rule the infection penetrates only about 1 to 
6 mm. into the tissue, 

Mici'oscopic examination of the affected areas showed that the 
raised, black pycnidia of the parasite, which are just visible to the 
naked eye, contain elongated, cylindrical, hyaline, mostly four- 
celled spores (not unicellular, as stated in RabenhorsPs Krypto- 
gamenflora, i, 6, p. 789), measuring 20 to 55 by 2 to 4 The 
presence of a layer of cork cells between the healthy and diseased 
tissue is frequently observed. Infection is spread through the soil, 
and also carried by rain, wind, insects, and the like. The trans- 
mission of the disease from the bulb to the foliage has not been 
observed. The fungus overwinters on infected parts of the host in 
the open, on the bulbs in storage, and in the soil, where it is said 
to persist for at least four years without its host. 

Among the most susceptible varieties in Germany are those 
belonging to the gwndavensis Ys^xieties, e. g., Dora Mayer and 
Herbstzauber, while most- of the 2^'^iviulinus varieties are resistant. 
Lobner has stated (in correspondence) that the incidence of infection 
after the damp, cool summer of 1924 ranged from 50 per cent, on 
six varieties (including Dora Mayer and Lene Gratz, which were 
also heavily attacked in 1922) to 0 per cent, on (?. ^yrimulimis and 
Prof. Pauer. 

The disease appears to be fairly widespread in Germany, and is 
stated by Lobner to occur also in Holland. The fungus has further 
been reported, as the cause of a leaf spot, from Italy, Portugal, and 
Silesia, and causing both bulb and leaf diseases in the United 
States. 

In addition to the disinfection of the bulbs with uspulun [loc. 
cit.], the writer recommends the adoption of sanitary measures, 
including choice of suitable situations (not damp or cold), plentiful 
applications of manure, and judicious crop rotation. 

SvEC (F.). ChoTohj a Skudci K:arafiatu. [Diseases and pests of 
Carnations.] --OcAmm Rostlin, v, 3, pp. 37-41, 1925. 

This is an enumeration, together with brief descriptions, of the 
chief diseases and pests that attack carnations both in the open and 
in greenhouses. In most cases appropriate control measures are 
also indicated. The paper was written in view of the present set- 
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back to th. commercial culture of carnations, which formerly 
formed an important economic item in Klattan [Bohemia], owing 
to the ravages done by the already existing diseases and pests and 
by the continual appearance of new ones. The diseases mentioned 
appear all to be due to already known parasites of this host plant. 

SiMONBT. .Wotes de pathologie ir6g6tale, [Notes on plant 
pathology.] — Journ. 8oc. JS^at Hort, de France, Sdr. 4, xxvi, 
pp. 442-425, 1925. 

The author’s observations and studies summarized in this paper 
were made at the phytopathological laboratory of Messrs. Yilniorin- 
Andrieux at Verrieres-le-Buisson (Seine-et-Oise) during the abnor- 
mally wet summer of 1925, when several diseases of horticultural 
plants, about which little is known in France, were found in the 
vicinity of Paris. 

Bacterial leaf spot of delphiniums (Bacterimn delphinii) caused 
the foliage to wither after flowering and led to losses, especially 
amongst plants grown for propagation. A bacterial disease of 
antirrhinums, apparently not previously recorded, caused charac- 
teristic small, round spots with a purple margin, especially on the 
leaves and stems of the dark red varieties. The causal organism 
is a rather long Bacterium. Antirrhinums were also attacked and 
rapidly killed by a form of wilting due to Phyllosticta antirrliini 
[see this Review, iv, p. 94], the pycnidia of which were found at 
the collar and base of the branches, frequently in conjunction with 
those of Dip)lodina p^asserini, which is thought to be a weak para- 
site. Germination of the spores of P. antirrldni is said to occur 
only at temperatures above 68° F. and in constant humidity, and 
this appeared to be confirmed by the restriction of the disease to 
glasshouse cultures, whereas D. pcmerini was found parasitizing 
plants out of doors. 

Vine mildew {Plasmopara viticola) caused considerable damage 
to Vitis coignetiae and was found to a lesser extent on Virginia 
creeper {Ampelopsis veitchii) \Parthenociss%is tricuapidatcd]. 

A drying up of the aerial portion of the stems of Acordtum, 
napellus and other perennial species of this genus was associated 
with Vermicularia dematium, a fungus which is sometimes sapro- 
phytic but frequently parasitic. Infection occurs at the base of the 
stem, and probably comes from the soil. 

An anthracnose of Dianthus semperfiorens resembled that observed 
in 1922 on D. caryophyUus and attributed to Vermicidaria Jierbarmro 
[see this Review, ii, p. 370]. Acervuli with setae were found at the 
base of the leaves. 

Pinus sahiruiana was attacked by a fungus which caused the 
leaves and shoots to dry up. The disease was confined entirely to 
this pine even when planted amongst others. "The fungus formed 
pycnidia which were identified as those of /Sptoropsis pinastrl, a 
species reported on P. sylvestris in New Jersey. 

^ Gladioli were affected by a disease caused by a Sclerotium which 
in some cases did serious damage. The leaves and inflorescences 
turned yellow and dried up. Numerous black sclerotia, about 
0* 5 mm. in diameter, were found on the underground parts of the 
diseased plants. In pure culture only sclerotia were formed. 


Directions for spraying frnits in Illinois. — Illinois Agric, Exper, 
StQLt. Circ, 277, 2S pp., 2 figs., 1 diag., 1 map, 1925. [Received 
January, 1926.] 

This is an expanded revision of circular 266 of the same title [see 
this Revimv, ii, p. 453]. A list (admittedly incomplete) of manu- 
facturers of insecticides and fungicides in the United States forms 
a useful supplement to this circular. 

Bhoabfoot (H.). Control of Mack spot, Ventnria inae^iialis (Cke) 
Aderh. — Aaric. Gm. New South Wales, xxxvi, 10, pp. 747-750, 
1925. 

Black spot [scab] of apples caused by Vewtuwia inaequalis is 
stated to be of considerable economic importance in New South 
Wales, and measures for its control are discussed at some length. 
The recommendation to destroy all fallen leaves in the orchards, as 
the primary source of infection, is considered to be theoretically 
sound, but the only practical method of accomplishing this is, 
according to the author, to plough them under during the winter, 
and to suwspend cultural operations until after the time when the 
trees are most susceptible to attack by the fungus. In the majority 
of the apple growing districts in New South Wales, where conditions 
are very favourable to the development of the disease, this method 
is not likely to interfere with the general health of the trees, and 
no difficulty is expected in working up the land afterwards, while 
, a superficial hoeing of the soil in the meantime would be useful in 
keeping down the weeds. 

A spraying schedule which has given good results in tests made 
by the Department of Agriculture, and which is being adopted by 
many local growers, consists of the application of Bordeaux mixture 
at the bud-greening stage, followed by an application of lime- 
sulphur at the pink bud and calyx stages, and of later applications 
of lime-sulphur if necessitated by the atmospheric conditions. 
Lime-sulphur throughout has also given good results, but the use 
of Bordeaux mixture when the fruit is forming is liable to lead to 
more or less severe russeting of the apples [see also this Eevietv, 
V, p. 103]. 

Swingle (C. F.). Burr-knot of Apple trees. Its relation to 
crown gall and to vegetative propagation.— J o u r n. of Heredity, 
xvi, 9, pp. 313-320, 1 pL, 3 figs., 1925. 

An account is given in this article of the occurrence on the stems 
of quite healthy apple trees of burr-knots — in reality dormant roots 
which can be made to sprout under suitable conditions — -which 
have probably often been mistaken for crown gall or hairy root 
caused by BacteHunn tumefaeiens. The formation of these burrs 
has been found to be a strictly varietal character. 

Maeloth (R.), I, Further iuvestigatious into the causes pro- 
ducing rosette of Apricot and Plum trees in the Wellington 
district. — AgHc. S. Africa Science BiilL 42, 28 pp., 
9 pL, 2 diags., 1925. 

The chlorotic condition affecting apricot and plum trees in the 
Wellington district of South Africa [see this Review, iv, p. 40] is 
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now termed ‘ rosette , on the analogy of the rosette disease of apple 
trees in America [see this Bevieic, iii, p. 341] which is considered to 
be an allied disorder. Though chlorosis is generally associated with 
the disease, this is not invariably the case. It has also been 
established by further observations that the fungal mycelium and 
nematodes in the roots of some trees, mentioned . in the previous 
report, are accidental and are not conceimed in the causation of 
rosette. On the other hand, a serious gummosis of the roots is 
evidently associated with the disease, but whether as its primary 
cause or as a concomitant symptom has not been determined. 
Crown gall [Bacterium tumefaciens] was common in all afiected 
orchards. 

Sodium chloride (white alkali) was present in appreciable quantity 
in all the soils examined from diseased orchards, while only a trace 
was found in soil from a healthy orchard, and this was associated 
in the former case with a deficiency of phospliates. 

Reference is made to the view expi’essed by I. de V. Malherbe 
(Klorose in 'n Wellington Boord, Die Burger, 11th March, 1924) 
that the disease is nothing but lime chlorosis, brought about by 
wrong fertilization, but the author’s analyses show that some of the 
soils concerned are much poorer in lime than those of healthy 
orchards, and that all have an acid reaction (Pjj 6*2 to 6*8). 

Attempts to convey the disease by grafting failed, and it is con- 
sidered that it is not due to an infective virus, but is largely due to 
unsuitable soil conditions. 

The only methods which appear practicable for avoiding this 
condition consist in careful cultivation, fertilization, and drainage, 
the avoidance of sites characterized by poverty of soil and absence 
of humus when laying out the orchards, and the use of varieties as 
stocks which are resistant to white alkali. 

In a second part of the Bulletin [pp. 24-30] the suitability of 
peach stocks employed for apricot and plum trees on alkali soils is 
discussed and some preliminary experiments with them described. 

SWARTWOUT (H. G.). Blackberry, Baspberry and Dewberry 
culture . — Missouri Agric. Exper, Stat. BulL 231, 24 pp., 11 
figs., 1925, 

Brief notes on the following diseases of blackberries, raspberries, 
and dewberries [Ruhis spp.], and their control, are given on 
pp. 22-24; crown gall [Bacterium tumefaciens\j anthracnose 
[Plectodiscella veneta\] and orange rust [(?ym')^ocon^a imterstitialis 
and Kunkelia nitem]. 

SwAETWOUT (H. G.). Gooseberries and Currants. — Missouri Agric, 
Exper. Stat. BulL 232, 12 pp., 5 figs., 1925. 

Brief notes on the following diseases of gooseberries and currants, 
and their control, are given on pp. 11-12 : anthracnose [Pseudo- 
peziza ribis'] ; leaf spot [1 MycosphaereUa grossulariae and Cercospora 
arngidcdai} ; and powdery mildew [SpJiaerotheca mors-wvaej, 

J0ESTAD' (I.). Spr0itefors0l: mot Stikkelsbserdreperen.; [Spraying 
experiments against Gooseberry mildew.]— Reprinted from 
Havedyrhri/ingens Venners Medlemsskr,, 2, 6 pp., 1925. 

The results of three years’ experiments in the control of goose- 
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•berry mildew ISphaerotheGa mors-uvae] in different parts of Norway 
indicate that tiie following treatment is effectual. Spraying imme- 
diately before the opening of the buds “with 4 per cent, common 
salt (to which 0-5 kg. of lime per 1001. of solution may be added), 
2*5 per cent, formalin, strong lime-sulphur, or 3 per cent, copper 
sulphate. This application may be omitted in mild cases. Just 
after the buds open and again a fortnight later, lime-sulphur (at 
half or full summer strength), 2 per cent, common salt, or 1 per 
cent, formalin should be applied. Lime-sulphur is stated to be the 
most reliable of all the preparations recommended. Directions are 
given for general sanitation. 

Goddard (E. J.). Buncliy top of Bananas. — Frmt World of Aits- 
tralasia, xxvi, 12, pp. 519-522, 1925. 

In this report the author states that the transmission of bunchy 
top disease of bananas [see this Revieiv, v, p. 110] by means of 
aphids {Pentalonia nigronervosa) has recently been definitely 
established. Experiments with 40 healthy plants from Bribie 
Island [Queensland] were made under greenhouse conditions. In 
the case of one set of 20 plants, divided from the other set by 
insect-proof sections, aphids from infected plants were transferred 
to the individual healthy plants growing in tubs, and eveiy plant 
developed the symptoms of bunchy top within less than a month. 
The other set of twenty plants, without aphids, remained free from 
attack. 

P. ‘Uigro nervosa is widespread in the banana plantations of 
northern Queensland where, as yet, no bunchy top has been reported 
and there are, therefore, good grounds for assuming that in the 
affected areas of northern New South Wales and south-eastern 
Queensland the insect is carrying some infectious virus. The 
phloem of diseased plants has been found to show a very interesting 
and unique pathological condition affecting the sieve-tubes, which 
will be described elsewhere. That the disease belongs to the group 
of infectious virus diseases that are only transmitted by insects and 
by grafting is thought to be probable from the failure to secure 
infection by sap injections. Its general symptoms [see this Revieiv, 
iii, p. 527] are considered to harmonize with those that have been 
observed in other diseases of this class. 

Control measures recommended are based on the methods of 
transmission now established. No hope is held out that resistant 
varieties of bananas will become available in the near future. The 
removal and destruction of diseased stools immediately after detec- 
tion, after thorough spraying with black leaf 40 to destroy the 
aphids on them, is considered practicable in lightly affected areas. 
Replanting is not recommended, as it is not yet known whether 
this practice is safe in view of the fact that the aphids may persist 
in the soil. All new plantings should only be done with suckers 
from areas in which the disease is not known to occur, and at least 
a weekly examination should be made of every plant in order to 
detect the earliest signs of attack. The possibility of controlling 
the aphid infestation by spraying and dusting demands further 
investigation. On certain plantations spraying with black leaf 40 
is said to have proved fairly effective. Special attention is directed 
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to. tke necesKsity of taking every possible measure to protect tlie 
uninfected areas from the introduction of the disease, which is 
most likely to occur from the use of suckers from an infected 
area. 

Benson (A. H.). Iseaf spot on Bananas. — Queensland Ag/dc. Jour n., 

xxiv, 4, pp. 392-393, 1925. 

It is stated that a leaf spot disease of bananas made its appear- 
ance in many parts of the coastal districts of Queensland towards 
the end of the summer of 1924-5 and continued to spread during 
the autumn. The oldest leaves were the first to be attacked^ and 
in severe cases the whole of the leaves were destroyed, leaving only 
the bare pseudostem with the bunch entirely unprotected. If this 
happens when the bunch is immature the fruit remains unde- 
veloped. On younger plants the damage is usually less marked, 
and the affected plants may recover and bear a marketable bunch 
of small fruit. 

The trouble, which is said to be due to a microscopic fungus 
closely related to that which causes the shot hole disease of stone 
fruits [several different fungi are reported to cause shot hole in Aus- 
tralia], is evidently of a purely seasonal nature. Plants that were 
badly affected produced new leaves with no signs of leaf spot in 
the following spring (October 1925). Growers are recommended, 
however, to keep a careful watch for the reappearance of the 
disease when conditions again become favourable for fungus de- 
velopment. The application of a copper-lime dust by means of 
a dust gun as soon as the first spots are seen is recommended as a 
pi'eventive measure. 

Manuel (H. L.). ITse of spreaders with Bordeaux mixture. — 

Agric, Gaz, Kew South Wales^ xxxvi, 10, p. 702, 1925. 

The results of experiments made under departmental control 
during two seasons at Glenfield, New South Wales, indicate that 
casein and resin fish-oil soap are of approximately the same efficacy 
as spreaders when added to Bordeaux mixture. In New South 
Wales casein is cheaper, being a little less than half the cost of the 
resin fish-oil soap, but the latter is easily emulsified, and is worthy 
of being given a trial by growers. 

WiLLAUME (F,). Bs'^uisse d’un plan de selection ratiouuelle d6S 
produits insecticides et fougicides commerciaux. [Outline of 
a plan to enable a rational selection of commercial insecticides 
and fungicides to be made.]— jReu. Path. Veg. et End. Agrk., 
xii, 3, pp. 207-224, 1925. 

^ The author briefly reviews existing French and foreign legisla- 
tion directed or applicable to the suppression of fraudulent or incor- 
rect specification of commercial insecticides and fungicides, and 
recommends a policy of guaranteed composition controlled by the 
State through official analysis. In, the case of secret preparations 
the method in use in the pharmaceutical trade, where the composi- 
tion of a preparation may be concealed on payment of a supplemen- 
tary.'tax, is suggested. , ■ ■ 
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Bengdelijke middelen tegea plaateaziektea ea schadelijke dierea 
ia dea taiaBouw. ' [Efficacious mefcliods of controlling plant 
diseases and insect pests in horticultnreJ—Fers^. jS'ri MedecL 
PlantenzieJdenlcimM Dienst te Wageningen, 43, 16 pp., 
1925. 

Brief notes are given on the composition and application of the 
principal sprays, dusts, fumigants, seed and soil disinfectants, and 
miscellaneous preparations (including a number of proprietary 
articles) used in the control of fungous diseases and insect pests. 
This vsubject has been dealt with more fully in a previous publica- 
tion from the same source [see this Bevievj^ iii, p. 591]. 

Plaut (M.)1 Bie Wirkxmg von warmen Beizmitteln und ¥©rs die 
zuv stimulation. [The action of hot disinfectants and experi- 
ments in stimulation.]— BoL, vii, 3, pp. 153-184, 
1 graph, 1925. 

During 1919 and 1921 to 1924 an extensive series of field experi- 
ments was conducted to elucidate the following problems in con- 
nexion with the use of fungicides: influence of acid and alkali 
concentrations ; effect of mechanical motion in disinfection ; use of 
gases and stimulatory preparations; influence of heat on various 
fungicides ; and parallelism between disinfectants, preservatives, 
and fungicides (not yet completed). The work of previous investi- 
gators is briefly discussed under each of these headings. 

The effect of 30 minutes’ immersion, with or without subsequent 
rinsing, in varying concentrations of acids and alkalis, was tested 
on spring wheat artificially infected with bunt [Tilletia tritici and 
T. levis\ spores. Infection percentages ranging from 12*3 to 67-9 
were obtained from untreated seed, thus disposing of the objection 
that spring wheat is unsuitable for experimental work by reason of 
its relative resistance. Complete control was given by n/1 solu- 
tions of sulphuric acid, with and without rinsing, and by the n/2 solu- 
tion without rinsing, but germination was reduced from 97 to 33, 
27, and 37 per cent., respectively. In the case of hydrochloric acid, 
control was secured by the n/1 solution with rinsing and the n/5 and 
n/10 solutions without it; germination was reduced to 38, 61-5, and 
89 per cent., respectively. The percentage of infection was reduced 
from 34-3 (average of two plots) to T04 by treatment with 1 per 
cent, acetic acid. The n/1, n/2, and n/5 caustic potash solutions 
were effective when followed by rinsing ; germination was entirely 
inhibited by the n/1 and n/2 solutions without rinsing and greatly 
reduced by n/5 and n/lO. The n/1 caustic soda solution completely 
controlled the disease but reduced germination to 19 per cent. Pre- 
liminary experiments with chromic and chromacetic acid gave 
promising results in the control of both bunt and loose smut of oats 
(Bstilago avenae). Acid sodium sulphate and soda were ineffectual 
at all the concentrations tested ; the latter produced no injurious 
effect on germination up to a strength of 35 per cent. 

The percentage of infection in wflnter wheat was reduced from 
14*34 to 0*33 by ten minutes’ washing by exposure to a water jet 
(Jager-Dix apparatus). In an experiment with summer wheat, the 
incidence of bunt was reduced from 67-9 to 2*38, 0*14, and 0-11 per 
cent, by If hours’ immersion in water (44° to 46° and 4^° to 50°0.) 
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and 0*1 per cent, germisan (48° to 50°), respectively, when followed 
by rinsing, the corresponding figures without rinsing being 10*6, 
3*5, and 0*99 per cent. 

Complete control of bunt in winter wheat was obtained by one 
hour’s exposure to the vapour of carbolic acid and six hours' expo- 
sure to mercury vapour. This treatment was quite inadequate 
against stripe disease and covered smut of barley {Hehnintho- 
sporium graminewm and Ustilago horclei). 

In 1923 and 1924 the stimulatory action of various preparations 
was tested on sugar beets. In the former year a slight increase in 
the sugar content of beets treated with betanal or germisan was 
observed. None of the preparations tested in 1924 gave adequate, 
control of root rot [Phoma betae, Pythiiim de JBaryaniim, and 
A'j^hanomyces levis], or increase in sugar content or yield. 

, A slight increase in the yield of summer wheat was obtained by 
a combined germisan and hot water treatment. The other pre- 
parations tested (including uspulun and tillantin for oats and the 
latter only for wheat) failed to effect any improvement in the stand. 
The writer is, therefore, sceptical as to the value of the so-called 
stimulatory preparations. 

Experiments have been conducted since 1920 to test the possi- 
bility of reducing the effective strength of disinfectant solutions by 
raising them to higher temperatures [see above, p. 154], In 1923 one 
hour’s immersion in cold solutions of 0*05 to 0*25 per cent. AZ3 
(Saccharinfabrik, Magdeburg), and 0*2 per cent, tillantin C com- 
pletely controlled stripe disease of barley, while the same results 
were obtained with 0*025 per cent. AZ3, and 0*1 per cent, tillantin 0 
at 40° to 42° C. 

A test was conducted to ascertain the effect of the repeated use 
of the same solution of 0*35 per cent, uspulun in the control of bunt, 
the original quantity of 4,500 1. being replenished each time by the 
addition of 1,000 1. of a 0*35 per cent, solution. From the first to 
the fourth repetition infection was completely prevented, while at 
the fifth and sixth a trace of bunt was observed. 

Beix (S.). Das Verkalteu quecksilberhaltiger Saatgufbeizsen. 
[The behaviour of mercury-containing seed disinfectants.] — 
Chem. Zeit,, xlix, 78, p. 537, 1925. 

The results of the author’s experiments, which are briefly de- 
scribed, indicate the importance of keeping fungicidal preparations 
containing mercury in hermetically sealed tin containex'S, which are 
stated to be highly resistant to any corrosive action. Botlx germisan 
and uspulun were found to be appreciably hygroscopic. 

Baehe (U.) . Beiziversuclie. []Disinf ection experiments.]— 
xxix, 43, pp. 720-722, 3 figs., 1925. 

The writer conducted a series of experiments in the disinfection 
of various seeds with uspulun dust and (in some cases) with the 
0*25 per cent, solution (one hour’s immersion). The germination 
of Tuekswood tomatoes was delayed by these treatments [see also 
this Review, iv, p. 584], but in every case the seedlings recovered 
from this initial retardation in a month and were free from disease 
as compai-ed with 12 per cent, diseased in the control. 
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With petnnias the untreated seedlings were so heavily attacked 
by the ' propagation fungus’ \^lonilioi}Bis aderlioldi^ 50 per 
cent, had to be discarded, while the Seated plots remained healthy, 
though their germination was delayed. 

A marked stimulus to the germination of difTerent varieties of 
cabbage was given by both forms of treatment, especially dusting. 
The germination of the untreated seed and the subsequent develop- 
ment of the seedlings was considerably slower tlian that in the 
treated plots. In the writer’s experience crucifers have uniformly 
reacted very satisfactorily to stimulatory treatment. 

Vaupjel (0.). Brei Jahre Trockenbeizung" in Bugarn, [Three 
3 mars’ seed dusting in Hungaiy.] — Deutsche Lcmdic. Frcsse, lii, 
41, p. 486, a figs., 1925. 

The results of three years’ experiments in the use of porzol in 
Hungary are briefly described [see also this Review, v, p, 117']. 

In a laboratory test on the stimulation of sugar and fodder beet 
seed clusters by porzol-R, the following data were obtained. (1) 
Sugar beets: controls, 53*5 seedlings from lOO clusters in seven 
days ; 1 kg. porzol-E per 100 kg., 79 ; and 4 kg. porzol-R per 100 
kg., 169*5. (2) Fodder beets: controls, 114*5 seedlings from 100 

clusters in 14 days ; 3 kg. porzol-R per 100 kg., 167*5 : 4 kg. 
porzol-R per 100 kg., 215. In another test the germination figures 
were as follows: (1) Carrots: untreated, 7 per cent. ; porzol, 51 per 
cent. (2) Spinach : untreated, 39 per cent. ; porzol, 60 per cent. 
(3) Onions : untreated, 61 per cent. ; porzol, 74 per cent. 

The following results were obtained in a recent test with winter 
wheat heavily infected with bunt [Tilletia tritici and 1\ levis] (200 
gm. of spores per 100 kg.): controls, 17*37 per cent, infection; 
copper carbonate dust (40 per cent, copper), 2*44 per cent. ; porzol 
at the rate of 200 gm. per doppelzentner [ = nearly 2 cwt.], 0*56 
per cent. At 300 or 400 gm. per doppelzentner, porzol completely 
eliminated every trace of infection. ’ 

Porzol is stated to he now in general use over an area of 500,000 
beet, where the writer has made a number of observations. In 
almost every case the treated fields were virtually or entirely free 
from bunt. On the Archduke Frederick’s seed selection farm, 
where all the valuable dlite and rare foreign strains were treated 
exclusively with porzol, not a single hunted ear was observed. On 
another estate the plots treated with porzol showed only 0*1 to 0*2 
per cent, of infection, compared with 1 per cent, or above on those 
treated with copper sulphate. 

Experiments conducted under State supervision in Switzerland, 
Holland, Austria, and Denmark are said to have confirmed the 
efficacy of porzol. In Germany somewhat conflicting* data have 
been obtained, satisfactory results being given at Hohenheim and 
Landsberg-an-der-Warthe, while the data from the State disinfec- 
tion experiments were less favourable, possibly owing to tlie low 
concentration used or to variations in the soil conditions. The 
manufacture of porzol is to be undertaken in Germany. 

Generally speaking, porzol can be satisfactorily applied with the 
ordinary wooden mixing-drums, to which a small motor engine 
may he attached to facilitate the operation. Greater efficiency is 
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ensured, however, by the nse of an apparatus fitted with the neces- 
sary internal contrivances, e. g.. the Calkins improved wheat-treat- 
ing machine (Calkins Machine Co., Spokane, Washington). 

Fischer (W. E.) & Schaerer (K.). Ein neues Terfahren der 
Saatgiitl3ei25e. [A new method of seed treatment.] — Ilhi8. 
Lanckv. Zeit, xlv, 43, p. 531, 4 figs., 1925. 

In connexion with their new method of seed treatment, which 
has already been noticed from another source [see this Meview, v, 
p. 117], the writers briefly describe an' experiment in which rye 
seed-grain heavily inf ected by Fusarimn [Gcdo7ie€tTl^^ gramirdcold] 
was immersed (a) in a well-known fungicide at the prescribed 
strength and duration; and (h) in the same preparation combined 
wdth trichlorethylene and carbon tetrachloride, which are stated to 
be suitable for use in conjunction with most of the recognized pre- 
parations on the mai-ket. While 'a considerable percentage of lot 
(a) showed fungous and bacterial infection, there was no trace of 
any contamination in (5). Excellent results were also obtained by 
similar treatment of flax seed, which was absolutely dry within 
a few minutes of removal from the disinfectant, even after 24 hours’ 
immersion. 

Cook (M. T.). ' Esterilizacidn de terrene para semilleros. [Soil: 
sterilization of seed-beds.]-— jRar. de Agric. Puerto Fdeo^ xx, 5, 
pp. 239-240, 1925. 

The author discusses the factors promoting fungous infestation 
of seed-beds and emphasizes the importance of soil sterilization 
prior to sowing. On soil rich in humus- forming plant debris, 
diseases of seedlings of tobacco and other crops caused by fungi 
belonging to the genera Pytkium, Pliytoyhtliora, RMzoctonia, and 
Fusarmm have frequently been observed in Porto Eico. The pre- 
cautions recommended are considered to be especially necessary in 
the case of tobacco seed-beds in view of the fact that the conditions 
of atmospheric humidity and soil temperature favourable to the 
growth of this crop correspond to those which encourage fungus 
development. 

A hot water treatment suitable for seed frames, and the method 
of sterilization by formalin, are described in detail. Steam steriliza- 
tion is considered impracticable in Porto Bico. 

Ferraris (T.). Trattato di patologia e terapia vegetale ad uso 
delle scuole di agricoltura. ■ [Treatise on vegetable pathology 
and therapy for the use of agricultural schools.j— 3rd, com- 
pletely revised, Ed., vol, i, xiv-f- 635 pp., 135 figs., Milan, Ulrieo 
Hoepli, 1926, 

The third edition of Ferraris’s well-known work, I 'parassiti 
vegetaM deUe pi(mie coUm utiU{d, title still kept as an alterna- 
tive one on the title-page), will bewelcomed by all plant patholo- 
gists familiar with the earlier edition as it maintains the fullness 
of treatment of particular diseases which was one of their marked 
features, while the contents are brought more up to date. The 
work has been divided into two volumes on account of the increase 
in its size consequent on the numerous additions that have been 
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made. Tlie first volume, all published at the time of writing, con- 
tains a general section of 76 pages, comprising a short historical 
survey; an account of the nature, cause, spread, and effects of 
diseases ; a discussion of the conditions favouring attack and of 
immunity ; and the general principles applied in the control of plant 
diseases. This is followed by an illustrated account in greater or 
less detail, according to relative importance and the amount of 
knowledge available in Italy, of the plant diseases caused by the 
inyxomycetes, bacteria, phycomycetes, and pyrenoniycetes, each 
section being provided with a bibliography. 

As is, perhaps, natural, diseases familiar to Italian workers are 
more fully and accurately treated than those that are of little 
importance or not yet recorded in Italy. Thus, while 43 pages are 
devoted to the vine mildew caused by Plamnopara vUicola and 12 
to the ink disease of chestnuts {BlephaTospora cmnhivora)^ little 
over a page is given to common scab of potatoes, which is attributed 
to Bactermm solani Bolley. Nevertheless, in spite of its weak 
spots, the work contains by far the fullest treatment of the plant 
diseases of southern Europe and is a useful addition to any library 
of general plant pathology. 

Zapkometoff (N. G.). BoJiesHii nyjiBTypHBix paCTeHiiii b Cpe;D[Heii 
Ashh. [Diseases of cultivated plants in Middle Asia.] — 165 pp,, 
80 figs., Uzbekistan Plant Protection Stat., Phytopath. Sect., 
Tashkent, 1925. 

The introductory chapters of this text-book, intended for the 
students of the local plant protection stations, give a brief outline 
of the elements of general phytopathology and mycologj?', with a 
special section on control measures, insecticides, fungicides, and the 
like, after which brief descriptions are given in popular language 
of the principal diseases, both physiological and parasitic, that 
attack the crops cultivated in Middle Asia [the territory extending 
from the Caspian Sea and the Persian frontier eastwards to China]. 
The diseases are classed by their hosts, which are grouped under 
the headings : field crops (cereals and cotton) ; forage crops ; 
market garden crops (including potatoes) ; miscellaneous economic 
crops (opium poppy, hops, sunflower [an important item, extensively 
cultivated for the seeds, which are used as human food and for the 
extraction of a comestible oil], tobacco, flax, &c.); fruit trees; 
berries; the grape vine; and miscellaneous trees. 

Among the cereal smuts special mention is made of Tilletia trPiei 
and T. levis as being, particularly the latter, the most widespread 
and destructive diseases of wheat. Besides 1\ secalis and Urocystis 
occulta on rye, the latter was found to be attacked in 1924 in the 
neighbourhood of Tashkent by a new smut, which was described 
by Jaczewski [source not indicated] as Ustilago vavilovi n. sp. ; 
according to Jaczewski’s description this species appears to stand, 
both morphologically and biologically, very close to U. jensenii [U. 
Jtordei]. So far it has been found only sporadically. 'Among the 
other cereal smuts of interest are U. mglecta [? U. crameri] on 
Setaria italica ; U. zeae and TeUiaim [§orospormm Teilianum\ 
on maize; while sorghum is attacked by 11, {Sphacelotliecal cm- 
enta, Sorosporium reilianum^ and S, ehrenbergii Kiihn. The latter 


forms on the inflorescences fairly large (1 by 0*25 to 0*5 cm.), 
scattered, ellipsoidal sori, covered by a yellowish- white membrane 
and containing a black, granular powder composed of oval or some- 
what angular, olive-green spores, from 9*2 to 11-5 /x in cliaiiieter, 
united into small masses which are difficult to break up. 

In certain years cotton seedlings suffer fairly severely from 
attacks of a wilt which is attributed to Nectriella (lieocosmbspora) 
vasinfecta. The seedlings are attacked in the spring, when from 
15 to 20 cm. in height, and are rapidly killed by the mycelium of 
the fungus, which clogs the vascular bundles and interferes with 
the water supply of the plant. Generally the infected seedlings 
show a swelling at the base of their stem, together with an oblong, 
brown canker, which in wet w- eather turns pink. Inside the host 
tissues the fungus produces hyaline, ellipsoid, usually one-celled 
microconidia, while on the free surface of the dead tissues are 
formed hyaline, falcate, 3- to 5-celled macroeonidia of the Fiisarimn 
type. Besides these two forms of spores, chlamydospores are also 
occasionally produced. The perithecia of the fungus are found on 
the roots and underground portion of the stem. A similar disease 
also occurs on Sesaimim orientale, and is attributed to the same 
fungus. 

Tomatoes are attacked by Septoria lycopersicL 

Olpidium brassicae causes a wilt, locally knowm under the name 
of black leg, of cabbage seedlings. Fiisariuon betae causes a wet 
rot of the roots of beet. Cucurbitaceae are heavily attacked by 
mildew (Sphaerotheca Immuli), particularly in the vicinity of rice 
fields. Opium poppy in the Semiretchensk region is frequently' 
attacked by Erysiphe cichoraceaTimn. 

CladeTOsporvmn carpophUum occurs on the apricot, peach, clierry 
(Prunm cerasus and P. avium), plum, and almond, and Fodosphaera 
oxyacanthae on the quince and cheny trees. Both Sderotinia 
cinerea and S. fructigena are recorded on Friimis avium and 
the plum. 

The chief vine diseases are: Oidmm {Uncinnla spiralis) [lo 
necator], spotted anthraciiose (Gloeosporium ampelophagum), Cer- 
cospora vitis, C, roesleri, C, vitiphylla Barb., and Oidgnardia 
bidwelUL 

Howitt (J. E.). a review of otir knowledge concerning immiiniigr 
and resistance in plants. — Sixteenth Ann, Rept Qtiebee Soc, 
Frot. Plants, 1923-1924, pp. 9-24. [Received 1925.] 

A brief survey is made of some of the more important investiga- 
tions in regard to the production of disease-resistant plants, and 
the nature of immunity and resistance is considered from the stand- 
point of the morphological and anatomical characters of the host 
and the biGlogical relations between host and parasite. It is 
pointed out that cases of immunity or resistance may be due to the 
failure of the organism to accomplish either the first (penetration) 
or the second (the establishment of parasitism) stages of infection, 
the former being comparatively frequently due 10 the anatomical 
characters of the host tissue, cases illustrating which are cited. 
Even the second stage of infection is sometimes influenced by 
anatomical characters, but it is more frequently governed by the 
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biochemical properties of the cells. In regard to tbe latter, little 
of a precise nature is known, but all observations support the 
general proposition that immunity of this kind is owing to a 
definite antagonistic chemical inter-action between host and 
parasite. 

While substantial and permanent progress has been made in the 
production of resistant varieties of plants, further and more ex- 
tensive studies concerning the existence of biological strains of 
parasitic fungi are needed : the knowledge of biochemical causes of 
resistance is still fragmentary, and this offers the most promising 
field for future research. 

A bibliography of 2b3 titles is appended. 

CosTAXTlN (J.). Beux stations exp6rimeiitales nonvelles de 
I’argouane (Pleurotus eryaigii). [Two new experimental 
stations of the 'argouane’ {IHem^otus eryngU^ 

Mencius Acad, des Sciences, clxxxi, 15, pp. 447--44S, 1925. 

The author briefly describes two partially siicce.ssfiil attempts to 
create new stations of Pleurotus eryngii[Bee this Eevietv, iii, pp. 536, 
537; iv, p. 194], an edible fungus locally known under the name 
‘ argouane \ by inoculating the soil around the living roots of 
EryngivAn cccmpestre with mycelium of the fungus. In neither of 
the two widely separated localities, namely, in the Ardennes and 
in the Forest of Fontainebleau, had the fungus ever been recorded 
before. A few well-developed fructifications appeared some months 
later on dead rootstockvS of the host, 'which fact would apparently 
tell in favour of the saprophytic character of the organism. 
A further, unsuccessful, attempt by the author to cultivate it in 
a bed prepared of dead and decomposed stems and leaves of E. 
cccmpestre does not, however, support this view, and he inclines to 
believe that the presence of living roots of the host is a necessary 
condition for the establishment of the fungus in the inoculated soil. 

COSTANTIN (J,), ITn cas msoup^onn^ de pathologie v6g6tale. 

[An unsuspected case of plant pathology.] — Gomptes Mendus 

Acad, des Sciences, clxxxi, 16, pp. 485-488, 1925. 

In continuation of his previous note [see above abstract] the 
author gives a brief description of a series of experiments in which 
the soil of five large pots containing vigorous seedlings oi Eryngium 
campestre was inoculated with mycelium of Pleurotus eryngii, 
while three pots wei^e kept as controls. About 10 per cent, of the 
seedlings in the inoculated pots developed pathological symptoms 
on their underground parts ; some of the tap roots were covered 
with an abundant white mould for a length of 2 to 8 cm., their 
cortical tissues were shrivelled, and the underlying wood was 
browned. When the point attacked was close to the collar, the 
aerial parts of the plant were killed, while the portion of the root 
below the infection continued living. In some cases the surface 
of the mouldy roots was cracked, the ensuing lesion taking the 
characters of an incipient canker, while in others the only apparent 
symptom was a slight browning and shrinking of the roots. 

The author considers these results as definite proof of the parasitic 
nature of the fungus, which causes a mild type of disease, easy to 


177 


overlook in the field owing to the small percentage of plants attacked 
and the absence of outward symptoms on the aerial parts, thus 
justifying the term ‘occult parasitism’ which he used in 1923 in 
respect of this fungus. In another series of experiments with 
Eryngkim maritimum, the results were still more convincing, as 
about 71 per cent, of the plants were killed, and it is suggested that 
this host is more susceptible than E. caw^yestre to the attack of 
P. eryngii. 

Mulvania (M.). a. special application of collodion sacs .— of 
ix, 1, pp. 11-12, 1925. 

This is an author’s abstract of a paper read at the twenty -sixth 
annual meeting of the Society of American Bacteriologists on 
30th December 1924. 

A graded series of collodion sacs was made to determine the 
dialysability of the virus of mosaic disease of tobacco [see this 
Pevieiv, iv, p. 689]. It is argued that any body which can pass 
such sacs and retain its identity cannot be regarded as a living’ 
protoplasmic unit in the ordinary sense of the expression, since a 
living cell cannot be simpler than a formed protein mass. 

Contrary to theoretical expectation, the results of the experi- 
ments denoted that the virus passes more easily through the sacs 
made from collodion dissolved in the higher ratio of ether to alcohol 
as a solvent. 

SiMONET (M.). lies cliampignons endophytes des Orckid^es. [The 
endophytic fungi of Orchids.] — Rev. Pailu Veg, et Ent Agric., 
xii, 3, pp. 204-206, 1925. 

The author has isolated the endophytes of a number of orchid 
genera and grown them on various media, including bean meal. 
Two types were recognized, Rhizoctonia repens on Cattleya, Laelia, 
Gypripedium^ Serapias^ Ophrys, and Orchis, and iJ. omicoroides on 
Vanda, Phalaenopsis, and Orchis montana, which may also contain 
the former. 

Saito (K.). Further notes on the enzymes of Monascns pnr- 
pnrens Went. — BoL Mag,, Tokyo, xxxix, 464, p. 224, 1925, 

It has been found by the author, contrary to the results reported 
by Hagiwara and Aoyama f see this Revie%u, iv, p. 629], that protease 
is formed in cultures of Monasc%is prurpureus while invertase is 
absent. The experiments described are considered to show that the 
enzyme solution from this fungus does not decompose cane sugar 
into reducing sugars, and that the fungus is not capable of assimi- 
lating cane sugar. On the other hand, peptone, gelatine, and 
casein are decomposed by it. 

Skinnee (C. E.). What organisms are responsible for the decom- 
position of cellulose in the soil? — Ahs. of Pact., ix, 1, p. 32, 
1925. > > 

This is an author’s abstract of a paper read before the twenty- 
sixth annual meeting of the Society of American Bacteriolosrists on 
31st December 1924. 

Fungi are thought to be the most important agents in the de- 
composition of cellulose in the soil. The addition of finely powdered 
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filter paper to a soil causes an immense increase in the amount of 
fungous growth as determined by direct microscopic examination 
and plate counts, especially when sufficient available nitrogen is also 
added. Little or no increase in bacterial numbers is effected by the 
addition of cellulose. Pure cultures of fungi caused a much more 
complete and rapid decomposition of cellulose in sterilized fertile 
soil than did either crude or pure cultures of bacteria which w'ere 
able to decompose cellulose in liquid media. Most of the pure cul- 
tui*eB of fungi isolated from an active cellulose-decomposing soil 
decomposed cellulose as quickly as a soil inoculum. 

There was little decomposition of cellulose when the fungi were 
eliminated by the carbon bisulphide treatment of basic or slightly 
acid soils, though the bacterial population was greatly increased.’ 
A reinoculation with soil of the partially stexilized soils was followed 
by a rapid increase in fungous growth, which was correlated with 
a rapid decomposition of cellulose. The addition of stimulated 
both cellulose decomposition and the development ot’ fungi, but had 
little effect on the bacteria. 

Among the cellulose-decomposing organisms in the soil are 
species of IVichoderma, Pemcilliwm, Alternaria, and 

others. 

Coons (G. H.) & Klotz (L. J.). The nitrogen constituents of 
Celery plants in health and disease. — Jourru Agric. 
xxxi, 3, pp. 287-300, 1925. 

The results of comparative chemical analyses of healthy and 
diseased celery leaves affected with two wddely differing types of 
disease, namely, Cercospora afii and Sejotoria apii^ indicate that in 
both cases there is a lower percentage of total nitx'ogen in the 
diseased than in the healthy tissue. A comparison of the nitro- 
genous compounds present showed a larger proportion of ammonia, 
humin, and protein, and a smaller of hydx'olizable, acid amide, and 
non-protein nitrogen in the diseased tissue. Nitrites were present 
in the diseased tissues. 

The fungi evidently use the nitrogenous compounds of the leaf 
tissues for nutritive purposes, and the results obtained are thought 
to be best interpreted from the point of view of the metabolism of 
fungi, the loss of nitrogen being similar to that which occurs when 
fungi are growing on an artiffcial medium. In fungus cultui'es the 
disappearance of the carbohydrate from the medium occurs simul- 
taneously with the appeai'anee of ammonia and with the beginnings 
of autolysis of the fungi. Ammonia appears to be the chief nitro- 
genous product of the splitting of the peptone of the medium in the 
absence of another carbon source necessary for metabolistic pro- 
cesses, In the presence of dextrose the ammonia is reassimilated. 

The importance of the nitrogen metabolism of parasitic fungi is 
stressed as a possible explanation of selective parasitism and as a 
basis for studies in immunity. 

Blattny (C.)* Mimoradn^ choroby a Bramboru vr. 1025 . 
[Uncommon diseases and pests of Potatoes in 1925.] — Ochrana 
MostUn, V, 4-5, pp. 74-76, 1 fig., 1925. 

The year 1925 was marked in Czecho-Slovakia by heavy out- 



breaks in the middle of August of late potato blight {Phytophthora 
infestans) which; in some districts, resulted in infestation of the 
tubers to a degree hitherto unrecorded in the country. The in- 
teresting observation was made by the author that, some three 
weeks after harvest, blight-infected, but outwardly sound and 
bacterium-free tubers of the Industry variety exhibited swollen 
eyes (germs), about 50 per cent, of which rapidly developed into 
daughter-tubers, while uninfected tubers from the same plants re- 
mained entirely normal. The latter fact indicates, in his opinion, 
a close connexion between the infestation of the tubers by P. in- 
festans and the production of daughter-tubers [a process termed by 
the author ‘rejuvenation’ of the tubers]. He does not believe, 
however, that this phenomenon represents an effort on the part of 
the diseased tubers to protect themselves against the fungus. 

Towards the end of July, particularly on heavy clay soils with an 
impervious subsoil, potatoes were attacked rather heavily by Periola 
tomentosaFwj which formed on the tubers small, white, flaky warts. 
The sporodochia are of irregular shape, firmly adnate, and contain 
obovate, hyaline spores, 5 by 3 /£ in diameter. By itself the disease 
does not cause any damage to the crop, but it is dangex^ous in that 
it may afford entrance to secondary organisms, especially to the wet 
rot bacteria. Varietal resistance to the fungus was noticeable, the 
main commercial varieties of potatoes, e. g., Wohltmann, being the 
most susceptible. Thorough drying of the tubers at harvest time 
should be sufficient to control this ti*ouble, which should not be con- 
fused with the very similar symptoms that result from growth in 
waterlogged soils and consist of an enlargement of the lenticels, 
which are surrounded by a loose, white tissue, composed of cells 
frequently lying quite unattached to one another. 

Gilbert (A. H.). ‘ Giant kill ’ Potatoes a dangerous source of seed. 

A new pkase of spindle-tuker. — Vermont Aginc, Exper. Stat^ 

Bull, 245, 16 pp., 6 figs., 1925. 

An increasing prevalence of potato plants, especially of the Green 
Mountain variety, showing cei'tain abnormal characters, e. g., large, 
coarse vines, late blossoming, and unusually large tubers, has re- 
cently been observed in Vermont. This condition is known locally 
as ‘ giant hills ’, and is considered by the author to be a degeneration 
disease similar in its effects upon tuber shape to spindle tuber [see 
this Review, iii, p. 296], but producing distinct symptoms on the 
foliage. The most conspicuous of these are a spreading habit of 
growth ; rough, marginate stems ; and erect, often rolled, rugose, or 
wavy leaves. The tubers are elongated, thickened, pointed at one 
or both ends, frequently constricted at some point on the longer axis, 
and having numerous eyes either flush with the surface or slightly 
protuberant. To a limited extent the type of spindle tuber described 
by Schultz and Folsom [loc. eit.] has also been found in Vermont, 
particularly in a strain of the Delaware variety. The tubers of 
such plants are smooth-skinned, elongated, width a cylindrical 
tendency, sometimes pointed at one end and constricted on the 
longer axis. The same control measures are applicable to both 
forms of the disease, namely, selection of healthy seed ; separation 
of the seed field as far as possible from other potato fields a 
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thorough roguing of the seed field throughout the growing 
season. 

Delaware spindle tuber samples when grown the following year 
exhibited the typical symptoms of the disease, including retarded 
growth. The Pride of Vermont variety, of giant hill parentage, 
almost uniformly developed a single-stalked vine with somewhat 
conspicuous axillary shoots. 

A brief general discussion of potato degeneration diseases is in- 
cluded in this paper. 

Gollins (E. J.). The physiological aspect of the incidence of late 
Wight (Phyiiophthora infestans) of Potatoes.- — Abs. in Proc. 
Linn. Soc., London, 137th Session, 1924-25, pp. 1 1-12, 1925. 

In this paper an account is given of investigations carried on at 
the John Innes Horticultural Institution into the causes of the 
seasonal occurrence of potato hlighi {PhyioiMhom infestans), 
incident to an attempt to produce a high-yielding, immune variety 
of potatoes. 

The apparent correlation between resistance and time of maturity 
is thought to be closely connected with physiological changes which 
occur in the foliage as it approaches maturity. The results of ex- 
periments with early, mid-season, late, and very late varieties indi- 
cate that the water content of the foliage has a marked influence 
on the rate of growth, time of maturity, and yield, and that the 
early varieties, which have the highest water content, are the most 
susceptible to blight, while the most resistant, which are the latest 
to mature, have the lowest water content. It was found that the 
nitrogen content reaches a maximum and then falls more or less 
rapidly as the plant matures. With regard to the diurnal varia- 
tion it was found that the "water content was higher and the 
nitrogen content lower in the early morning than the previous 
evening. 

The water to nitrogen ratio is, in general, highest at the time of 
seasonal infection, and the degree of susceptibility of a variety to 
blight is indicated more precisely by the value of this ratio than by 
that of the separate components. Young foliage has a lower water 
and higher nitrogen content than foliage of a medium age, while in 
old foliage the reverse conditions hold. These diflerences lessen as 
the season advances. In an attack early in the season the oldest 
foliage shows the first signs of infection, while a somewhat later at- 
, tack will cause an epidemic. In the later phases of natural matura- 
tion the foliage becomes drier and the attack is less apparent. * 

The fact that sprayed foliage showed a lower water and a higher 
nitrogen content than unsprayed foliage indicates that there is 
a valuable physiological effect of spraying on the plant, quite apart 
from its fundamental value. 

The conclusion is reached that high yield and high resistance to 
late blight represent the expression of the two extreme values of 
the same physiological complex, and hence the difficulty of pro- 
ducing a variety combining both characteristics, although the possi- 
bility of a combination of immunity due to the possession of a 
definite immunity factor and of high yield, in some new form or 
variety, is not considered to be excluded. 
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Fobx (E.)- Ibs. maladie verruqiieiise de laPomme de terre. [The 
wart disease of Potato.] — Journ. Soc. Wat. Hort de France, 
S^r. 4, xxvi, pp. 309-369, 1925. 

In this paper the author reviews the introduction and spread of 
the wart disease of potatoes [SynchytHnm endohioticiim^ in Great 
Britain and Ireland, Germany, Holland, Scandinavia, Poland, 
Czecho-Slovakia, the United States, and South Africa, and dis- 
cusses in detail the symptoms, life-history and cytology, propaga- 
tion, and methods of control (based largely on experiments con- 
ducted in England). A list is given of immune and resistant varie- 
ties in different countries, and a section is devoted to the legislative 
measures taken to prevent the importation and spread of the disease. 

Kook (G.). Der Xartojffelkrebs in Oesterreich. [Potato wart in 
Austria.] — Wiener Landw. Zeit, Ixxv, 45, p. 377, 1925. 

Wart disease of potatoes [^Synchytrium. endobioticuTyh] was found 
in the Montafon valley of Vorarlberg during the harvesting opera- 
tions in 1925, the affected area covering approximately 15 ares. 
The diseased plants were grown from apparently healthy Deodara 
seed from Stuttgart, which had given an excellent yield in 1924. 
Drastic measures were immediately taken to prevent the further 
spread of infection. 

Baunacke. 'Nene Kartoffelkrebslierde. [New centres of Potato 
wart infection.] — Die Kranke Pfianze, ii, 11, p. 231, 1925. 

The presence of wart disease of potatoes [Synchytrium endohio- 
ticnm’l is stated to have been notified from 64 fresh localities in 
Germany during 1925, bringing the total number of officially recog- 
nized infected areas up to 167. 

Hunt (N. R.), O’Donnell (F. G.), & Maeshall (R. P.). steam and 
chemical soil disinfection with special reference to Potato 
wart. — Journ. Agric. Res., xxxi, 4, pp. 301-363, 2 pL, 3 figs., 
1925 . 

In this paper the authors describe extensive investigations and 
experiments carried out at the Freeland field station, Pennsylvania, 
since 1919, with the object of testing soil disinfection as a means of 
eradicating potato wart disease (Sy-nchytrium endohioticum). 

Steam sterilization was tested by the inverted pan method, either 
alone or used in conjunction with chemical disinfection; chemicals 
alone were also tried. The first of these methods is slow, difficult 
to manipulate, and very expensive. The results also indicate that 
it is not dependable, since sevei'al of the plots exposed to steam at 
90 to 95 lb. pressure for 85 minutes or more showed infection the 
following year.^ The combination of steam with small quantities 
of chemical disinfectants was unsatisfactory. 

Of the 22 chemicals tried, 14 produced wart- free plots during 
the season treated and the two following seasons. Of these corrosive 
sublimate, chloride of lime, copper sulphate, sodium fluoride, and 
sulphur were used dry ; kerosene and crude oil were used undiluted ; 
whereas water was added to the rest, including Bordeaux mixture, 
formaldehyde, and lime-sulphur. Sevei'al of the treatments seriously 
impaired the growth of the crop, especially sodium fluoride (growth 
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entirely prevented) and sulphur (growth almost prevented). Cor- 
rosive sublimate, kerosene, and Bordeaux mixture permitted growth 
sufficiently for an adequate test of the behaviour of the plants to 
infection. The approximate cost per acre for the materials used in 
the successful treatments is given. 

Observations as to the temperature changes occurring in soil 
under the steam pan treatment were based on the necessity of 
heating the topmost 8 inches of soil (below which wart spores have 
not been found) to approximately 100^ C., which the experiments 
indicated was required to exterminate the organism. The shorter 
the steaming period, the longer the time required for penetration 
of heat into the soil. Variations in the rate of increase and decrease 
of temperature in the soil depend on the pressux'e of steam used, 
length of treatment, and the depth in the soil. Doubling the steam 
pressure almost doubles the rate of penetration of heat. The results 
of these experiments are given in tabular form. 

The depth of penetration of various soil fungicides was also 
tested. The results showed that the penetration of formaldehyde 
in water solutioris practically eoincided with that of the %vater in 
the solution. The addition of sodium chloride to the mercuric 
chloride solution, at the rate of five parts of the former to one of 
the latter, facilitated penetration and was used in most of the 
experiments with this substance. The same was the case with 
copper sulphate. The percentage of moisture in the soil influenced 
the penetration of undiluted kerosene. The records as to the 
varying degree of penetration into loam and silt loam in different 
districts show that the percentage of soil moisture does not affect 
all chemicals alike. 

A further series of experiments was carried out to test the effect 
of certain chemical treatments on potato growth, the results (given 
in tabular form) indicating that Bordeaux mixture (all concentra- 
tions), potassium permanganate in its higher dilution, and a pro- 
prietary compound called Qua-sul are apparently non-injurious to 
plant development. With certain other chemicals (chloride of lime, 
copper sulphate, lime-sulphur, &c.) growth is decidedly limited the 
first year, but in successive years the effect appears to pass off 
gradually. Sulphur was more injurious after the first year, a fact 
attributed to the increase in soil acidity beyond the limit of toler- 
ance by potatoes, due to gradual oxidation. In applying a chemical 
for sterilization of the soil, consideration should, therefore, be given 
to the tolerance of the plant for the particular substance used, as 
well as to the rate of application and the px'evailing soil and climatic 
conditions. 

Scott (G. A.). Cizltural characteristics of certain Oolletotrichnm 
species. — Sixteenth Ann. Rept. Quebec Soc. ProtPlantSjlQSS- 
X9.54, pp, 123-137, 5 pi., 6 diags. [Received 1925.] 

A full description is given of laboratory studies of the organisms 
responsible for the diseases of potatoes variously known as dartrose, 
black dot, &c. Six organisms were compared, namely : the organism 
isolated from Quebec material and its saltation [see this Review, v, 
p. 52]; Vermicularia of French origin ; Colletotrichum 

tabificum from England; G. atramentarmm from Ohio; and <7. 
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atrovirens from West Virginia. These were grown on ‘a large 
nnmlber of solid and liquid media. Observations as to type and 
rate of growth, nutrient requirements, hydx'ogen-ion reaction, mor- 
phological and physiological characteristics, and effect of tempera- 
ture, light, and carbon dioxide [full details of which are given] 
have led to the conclusion that all these strains, with the exception 
of the saltation, are identical. The only differences in the saltation 
lay in the absence of selerotia on artificial media and a slight 
variation in coloration. No pycnidia were produced in any of the 
cultures. Gonidia were formed luxuriantly in all, and it appeared 
that each conidiophore always bears a conidium at its tip, while 
others are found lower down. After the first falls, others are 
developed in the same place. They are mostly 16*5 to 20-8 by 
3 to 3-9 ft in diameter, and are cylindrical, sometimes slightly 
curved or constricted in the middle, slightly pointed at the base, 
and rounded at the free end. Setae were observed in all the strains 
at some time or other. 

The work was done in B. T. Dickson’s laboratory at Macdonald 
College, Quebec. [As already mentioned in this Review^ v, p. 124, 
Dickson regards C\ atramentarnlmi as the correct name for the 
organism.] 

Du Porte (E. M.), A Preliminary note on some endophytic pro- 
tozoa. — Sixteenth Ann. Rept. Quebec Soc. Prot. Plants^ 1923-- 
1924, pp. 94-96, [Received 1925.] 

The author has made a survey of the laticiferous plants near 
Macdonald College, Quebec, and found flagellates or amoebae con- 
stantly present in several. 

Though Le 2 :)tomonas davicli is said to he associated with a definite 
gummosis of Euphorbia, in none of the plants studied by the author 
have any disease symptoms been detected which are positively 
associated with the presence of protozoa. In most cases the plants 
may he extensively parasitized without showing any effects. The 
organisms apparently pass the winter as minute resting cells in the 
stems of shrubs or the roots of herbaceous perennials. Tropical 
plants in the greenhouse contain them in an active condition 
throughout the winter. A flagellate in Ascle 2 )ia 8 syriaca and an 
amoeba of Convolvulus sepium were observed to pass into the seed 
in the resting stage and later to infect the seedling. 

Winkler. (H.). Die Schadlinge nnd Krankheiten des Pelses.. 
[The pests and diseases of Rice.] — TT02)en2}flmizer, xxrni, 4, 
pp. 174-189 ; 5, pp. 242-255, 1925. 

In the second part of this paper [the first part of which deals 
exclusively with insect pests], the following diseases of rice are 
briefly described, with references to the principal literatui'e in each 
case. Sderotium w'yzae [see this Revietc, hi, p. 174]; Ustilagi- 
noidea virens [see this Review, IhS] ; TiUetia horrida', Sclero- 

spora macT 08 p)ora ; Helminthospormm oryzae [see this Review, ii, 
p. 230] ; blast {Piricularia oryzae) [see this Revietv, i, p. 343] ; and 
a number of fungous diseases of minor importance. In the section 
on non-parasitic diseases, a brief description of straighthead is given 
[see this i, p. 83]. 




South (F. W.) & Sharples (A,). The “mouiay rot’' disease of 
Hevea ’bmsilieiisis in- Malaya . — Dept Agrlc. Straits Settle- 
ments and Federated Malay States Bull. 37, 31 pp., 3 pL, 1 map, 
1925. 

In this Bulletin a full account is given of the history, symptoms, 
methods of spread, and control of the mouldy rot disease of the 
hark of llevea rubber, caused by the wound parasite Spkaeronema 
Jimbriatum [see this Review, iv, pp. 633, 765 J. 

The disease is only known in Malaya and Java up to the present 
and is believed by the authors to have been introduced in some 
way, possibly on some other imported host, to the locality in which 
it first appeared in 1916. Subsequent spread throughout the 
Peninsula is believed to have been entirely by human agency, 
chiefly by the migrations of tapping coolies. Since its first appear- 
ance the fungus, the life-history and morphology of which are 
briefly descrited, is thought to have increased in virulence, new 
infections producing a visible growth on the surface of the tapping 
cut, to which the attacks are practically restricted, in 5 days or less 
as against 10 to 12 days in the 1916-17 attacks. 

In the control of the disease the best results have been obtained 
with a 20 per cent, solution of the proprietary fungicide agrisol, 
supplied by Messrs. Major & Co., Hull, England [see this Bevieiv, i, 
p, 329]. The authors* recommendations for the use of this prepara- 
tion are as follows, (a) On badly infected areas. All trees under 
treatment must be treated at intervals of 12 days, healthy trees being 
painted with plain agiisol to which a red colouring matter has been 
added. Tappiiig should cease on the diseased trees. Treatment should 
be continued on the diseased trees as long as new cases continue to 
appear, but it is not necessary on subsequent rounds in the case of 
healthy trees. The ordinary tapping coolies can carry out the 
treatment, (b) In lightly infected areas. Special coolies should 
be trained as mouldy rot painters, and should inspect all the trees 
every 12 days (about 100 acres per coolie). On each round any 
diseased trees should be marked, put out of tapping, and painted 
with agrisol. After a month from the first treatment, trees that 
have had no recurrence of the disease can be tapped again. In 
estate practice in certain cases a 10 days’ round has been found 
advantageous, and even in severely infected areas, special painting 
coolies are sometimes employed. The cost in an estate which kept 
cai'eful records was 10| cents per acre per month, or $1*26 (3 shillings) 
per acre per annum, and the result was to secure adequate control 
with no loss of bark. Complete eradication has, so far^ proved 
impracticable. In certain estates knapsack sprayers are used 
instead of brushes to apply the disinfectant, various types of which 
are used [see this iv, p. 766]. 

Details are given of the legislative measures taken to enforce treat- 
ment, of the staff employed, and of the methods made use of (includ- 
ing cinematograph displays) to secure an effective propaganda against 
the disease, especially amongst the native and Chinese smallholders. 

Blattny (C.). Poznamkyk letoittimu Kdravotaium stavu Chmele. 
[Notes on this year’s health of the Hop crop .] — Ochrana 
jRostlin, V, 4-5, pp. 67-74, 2 figs., 1925. 

In 1925 hops were comparatively free from fungal diseases in 
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Czecho-Slovakia, but small outbreaks of the following were recorded 
in some localities. 

Septoria kumuli West, caused rather serious damage in the 
middle of July in the provinces of Rakovnik and Rudnik, but 
ceased activity towards the end of July. The leaves on the bines 
were attacked up to a height of 2 to 3 m. from the soil, and were 
rapidly killed. In the same localities also the hops were mildly 
attacked by Fhyllosticta Jmmuli Sacc. & Speg. Somewhat more 
widespread were Ascochyta hiimuli Kab. & Bub. and P. 
lupulina Kab. & Bub., the symptoms of which are very similar. 
The majority of the infected leaves are noticeable by their dark 
green colouring, an indication of the accumulation in them of 
assimilation products, and by their curly appearance , they bear on 
the upper surface dot-like, papillate, white fructifications, which are 
scarce on the host in nature, but develop in very large numbers in 
saccharose cultures. 

During the rainy period at the end of July and beginning of 
August a browning of the hop-cones was noticed in a few cases; 
the discoloration started from the top, and in a week extended over 
the whole of the cone, on which, particularly at the initial stage, 
numerous conidia of a species of Cercospora were found ; the author 
does not believe, however, that this fungus is identical with Gerco- 
spora cantuariemis [see this Iievieiv,nh P* Besides this species, 
on the brown and yellow cones were also found the fructifications 
of a species of MacTosporixim identical with that described by 
Salmon and Wormald [see this Reviexv, iii, p. 62], and of a Psetido- 
which is believed to be identical with P. Immuli [see 
this Revieiv, v, p. 127]. 

Mosaic of hops has not been so far recorded in Czecho-Slovakia. 
A fairly serious outbreak of this disease, however, is reported from 
the province of Banat, Jugo-Slavia, and the prohibition of importa- 
tion of hops from that country is advocated. 

Duffield (C. a. W.). Hettlehead in Hops.— A of Appl, Biol., 
xii, 4, pp. 536-543, 1925. 

In this paper the author distinguishes two forms, * true ’ and 
' false of the diseased condition of hops [Hiimuhis lapuliis] known 
as J nettlehead ' [see this Reviexi\ iv, p. 634], and describes the 
, characters of both diseases. 

The true form, which is the only one in which the leaves really 
become rather like those of the nettle \_UTtica cUoica\, is confined 
to hills over three years old, and usually commences at the edge of 
a garden, especially where the land slopes downwards towards 
a stream or hedge. Pasture land put under hops also commonly 
shows the disease about the third year. The growth of affected 
plants is stunted in the majority of cases, but certain exceptions 
have been observed, in which growth continues normally for a time, 
after which it ceases and the leaves become ' nettly V Sometimes 
only one bine is affected, the others remaining normal though liable 
to be all diseased the following year. The leaves are small, light 
in colour, and with semi-transparent yellowish streaks along the 
ribs. When these develop the bine ceases climbing and falls away 
from its support. The root system does not seem to be affected. 
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False nettlehead, on the other hand^ affects both very young and 
older hills, and occurs throughout the entire garden. The bine does 
not become detached from its support, but ceases to grow in June 
and usually dies away in August. The roots decay and the disease 
appears to affect the whole plant. The leaves are considerably 
larger than in the case of the true form, and of a bluish colour ; the 
internodes are shortened and give the plant a ‘ bunchy ' appearance. 

The losses caused by true nettlehead are very considerable in 
Kent, where false nettlehead is an equally serious disease. In 
Worcestershire the true form was chiefly observed. 

Nettlehead was formerly attributed to an eel worm (Ilet&rodera 
sc/mc/itii), but the author’s observations indicate that this cannot 
be considered as the primary cause of the disease, although it is not 
uncommon in hop gardens under certain conditions. It has been 
noticed that true nettlehead is much in evidence the year following 
a severe aphis attack. 

Ducomet (V.). I*e mildiou du Houblon, maladie iiouvelle pour la 
Trance. [Hop mildew, a new disease in France.] — Rev, Path, 
Veg, et But, Agidc.y xii, 3, pp. 248-254, 1925. 

The downy mildew {Pseiidoperonospora humidi) was observed by 
the author on wild and cultivated hops growing at Grignon in 
May 1925, and has subsequently been found in various places in 
Seine»et-Marne, Seine-et-Oise, Aisne, and the Cote-d’Or [France]. 

The symptoms are briefly described with special reference to the 
researches of Salmon and Ware [see this Review, iv, p. 702]. The 
author finds it difficult to accept the hypothesis of these authors 
that the disease is a form of the downy mildew of the nettle, the 
latter being, in his opinion, due to a distinct species, P. urticae, 
having a more greyish-lilac colour, with paler conidia, the ratio of 
length to breadth in which is 1*4 against 1-6 in P. humidi, while 
the total length is on an average 1*15 times greater in P. himmiU 
than in P. iirticae. All the facts are thought to indicate that the 
hop disease is a recent introduction to France, not extending 
beyond a few years. Hibeimation of the mycelium in the root 
stock is not thought probable. For control the author suggests, 
besides the growing of resistant varieties (search for which should 
be made), spraying with a fungicide and the removal of all infected 
shoots, followed by a second spraying. After cutting back in the 
autumn, the plants may be cleaned up by a spray of 10 to 15 per 
cent, sulphuric acid. 

¥e 3 rslageii, 5® Aflevering. Yerslagen der Vergaderingeii van de 
Vereeniging van Adviseurs Mj de jrava-Suikerindustrie. 
Yerslag der Yergadering van de Iiandbouwknndige Sectie op 
Woensdag, 5 Augustus 1925. [Keports, 5th series. Report 
of the meetings of the Association of Advisers to the Java 
Sugar Industry. Report of the meeting of the Agricultural 
Section on Wednesday, 5th August 1925.] — Arch, ^ibikerind, 
NederL-Indie, xxxiii, 4, pp. 189-244, 1925, 

Among the subjects discussed at this meeting were the following 
relating to diseases of sugar-cane. Sereh disease [see this Revieiv, 
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iii, p. 554] is stated to be increasing to an alarming extent in the 
nursery gardens of the Malang plateau. 

Mosaic [the chief points in connexion with which are summarized] 
was not severe, in the 1924-5 season, in gardens planted in Novem- 
ber, while in the previous year the critical month for planting was 
December. These dates coincide with the emergence of Aphis 
adusta [A. maidis]. The postponement of planting till January 
resulted in complete freedom from mosaic. 

The results of investigations conducted by theCheribon sub-section 
in 1924 indicated the occurrence of three distinct types of root rot 
[see this Review, iii, p. 237^, v, p. 57], associated with (1) excessive 
soil moisture ; (2) the presence of a fungus in the vascular bundles 
of the canes ; and (3) soil infection, which consistently produces the 
disease in the EK28 variety but not in EK2. 

Wilt disease was more prevalent in Cheribon in 1924-5 than 
in the preceding year. The cause of this disturbance is still 
obscure. 

The application of the hot water treatment on a large scale for 
the control of sereh disease [see this Review, v, p. 4] was also dis- 
cussed. 

Cook (M. T.). Sugar production and Cane diseases. — Fads about 
Sugar, xx, 45, pp. 1068-1069, 1925. 

A brief popular account is given of the principal diseases of sugar- 
cane in Porto Rico, the economic importance of which is thought to 
be inadequately realized. Statistics are given of the losses from 
mosaic disease in various parts of the Island during the period 1915 
to 1919, the lowest record occurring in Mercedita-Providencia (10-8 
per cent.) and the highest in Cayey (50 per cent.). 

Rapport de I’Entomologiste et Phytopathologiste. Insectes et 
Maladies. [Report of the Entomologist and Phytopathologist. 
Insects and Diseases.] — 8ep>tieme Rapport St at. Agron. Guade- 
loupe, 1924-1925, pp. 30, 30 bis, 30 ter, 1925. 

It is stated that Guadeloupe suffers exceptionally little from 
sugar-cane diseases, and even those present are less severe than 
elsewhere. Thus, although red rot [Golletotrichum falcatum) is 
found on many canes, no difference in vigour can be observed 
between these and healthy canes. Melanconvmri saccluiri, which 
causes little pustules on the epidermis near the nodes, is common, 
and is believed to hinder the growth of cuttings if weather condi- 
tions are unfavourable. This disease is also found on over-ripe 
or dried canes, but neither this nor red rot is considered sufficiently 
important to require extensive control measures, though care 
should be taken to prevent too great an accumulation of the latter. 

The treatment of cuttings with Bordeaux mixture is recommende 
as a safeguard against the spread of diseases and an aid to germina- 
tion. .. 

Cotteell-Dormee (W,). ' Bureau of Sugar Experiment Stations, 

' , Investigations of pests and diseases. — Queensland Agrio. 
Journ., xxiv, 4, p. 336, 1925. 

This report, dated 22nd September 1925, is in continuation of the 
series previously noticed [see this p. 4]. 
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The oecurrence of gumming disease \Bactermm vasculaTWiii] in 
the Aloomba locality has been confirmed, and this should now be 
regarded as a quarantined area. The planting of resistant varieties, 
such as Badila, B 147, and Q 813, is recommended. The B 147, 
liowever, is very susceptible to the leaf stripe disease {ScleroB^mxi 
scicchari^ and requires selection for health before introducing into 
districts hitherto free from this disease. 

Somewhat severe damage has been caused by leaf scald [Bac- 
terium sp.] in certain areas, especially in Clark’s seedling, Pompey, 
NG 24B, H 109, and Badila cane. It was observed that in attacked 
plants of HQ 426, 7R428, and H 109, the stools died off very 
suddenly, frequently without any formation of the side shoots that 
are normally characteristic of this disease. 

Stoeby (H. H.). The transmission of streak disease of Maize hy 
the leaf hopper Balclutha mhila Hande. — An7h of Appl, Biot, 
xii, 4, pp. 422”439, 3 ph, 1925. 

In this paper the evidence on which is based the conclusion that 
streak disease of maize is transmitted by the jassid Balclutha mhila 
[see this Revma, v, p. 2] is given in detail. Other diseases of the 
virus type which can be transmitted by this group of insects are 
stated to be few and to include the curly top of sugar beet caused 
by Bidettix tenella, aster yellows by Gicadula sex-notata, and 
potato leaf roll by Typhlocyha 'iilmi [see this Jteview, iii, p. 161], 

An account is given of the development of the disease in maize, 
in which it is shown to be apparently not transmitted by the seed 
but to arise as a result of infection taking place at some stage sub- 
sequent to exposwe of the aerial parts of the plant. Earlier experi- 
ments had shown that maize raised in insect-proof cages remained 
free from the disease. Further tests with plants raised in wire-gauze 
cages of different sized mesh showed that, with wire having 16 
meshes to the inch, plants become infected, and individuals of 
B. mhila were the only suctorial insects found in the cages. The 
plants were entirely protected from infection in the cages with 32 
and 52 meshes to the inch. 

In a series of experiments the ability of the jassid leaf hopper to 
transmit the disease from infected to healthy plants was clearly 
demonstrated. In four cages out of five, to each of which were 
introduced a few jassids from diseased maize, every plant became 
diseased. In three similar control cages there was no disease. 
Further tests were made with single insects enclosed in a glass 
tube into which a leaf of the plant was passed through a plug of 
cotton wool. Individuals collected from streak-diseased maize con- 
veyed infection to 46 out of 48 healthy plants on which they were 
thus placed. No loss of the power of infection occurred in any 
jassid tested, in spite of periods of starvation or of feeding on 
apparently immune plants. One jassid lived for five months and 
infected eight separate plants. There were a few exceptions in 
which insects from streaked maize caused no infection under similar 
conditions. No infection was transmitted by jassids reared from 
healthy maize, but after feeding upon a diseased leaf for a week the 
percentage of infection was very high. Negative results were 
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obtained in trials of other jassids and of Aphis maidis and Pere^ 
grinus miaidis, 

Dodds (H. H.). Report of Director of Experiment Station, South 
African Sugar Association, for October and November, 1925» 
—S. Afriearo Sugar Journ,, ix, 11, pp. 753-757, 1925. ' 

The first series of experiments on the effect of streak disease on 
sngar-cane in the field was conducted with cane planted in March 
1924 and harvested in October 1925. The results showed an average 
loss in the plots planted with cane sufiering from streak, as compared 
with healthy cane, of 10-9 per cent, in weight per acre of cane, in 
spite of the fact that the healthy plots rapidly became infected 
from the diseased plants. 

Mosaic disease inspection.— Dept, Agric, Barbados , 19S4S5, 
p. 8, 1925. 

In accordance with the Mosaic Disease (Eradication) Act, inspec- 
tions were made from December 10, 1924, to May 31, 1925, after 
which time in any year no owner or occupier of land on which 
mosaic disease is found can be compelled to destroy the affected 
sugar-canes. 

Ninety-six estates and 267 small holdings were inspected during 
this period, 25 (26 per cent.) of the former and 176 (65*4 per cent.) 
of the latter being found infected by mosaic disease. 

GonzAlez Fragoso (E.) & Ciferri (E.), BCongos parasites y 
saprofitos de la Repnblica Dominicana. [Parasitic and sapro- 
phytic fungi of the Dominican Eepublic.J — Bol, R, Soc, Esp, 
Eist Nat,, XXV, 9, pp. 443-456 ; 10, pp. 508-516, 16 figs., 1925. 

The following are a few of the records of interest in this con- 
tinuation of the series of papers on the parasitic and saprophytic 
fungi of the Dominican Eepublic [see this Revietu, v, p. 128], Latin 
diagnoses of the new species and forms being given. Asterinella 
papayae n. sp. ad int. on dry branches of Carica papaya. Phyllo- 
sticta longispora McAlp. on leaves of Citrus sp. in conjunction with 
Oospora hyalinula. P. perseae on dry leaves of Persea gratissima^ 
Phomopsis sp- Q^d int. on dry petioles of G. papaya, 

Ghaetojjhoma citri forma hainerisis n. f. on leaves of Citrus auran- 
tium, Pestalozzia funerea .DeBm, (forma typica Sacc.) on dry 
leaves of Cocos nuctfera (a new host) and living foliage of Arto- 
carpus mcisa. 

Hiederlande. Bestimmungen zur Abwebr voax fir BfiLanzen 
scbadlicben Tieren xind von Pflanzenkranklieiten bei ' Ein- 
nnd Dnrchfabr von trockenen Blnmenzwiebeln, Rnollen mnd 
Wnrzelstocken von Blnmengewachsen— Gesetz vom 24. Mai 
1924 (StaatsMad Ho- 262 von 1924 ). [Holland. Eegula- 
tions for the exclusion of insect pests and plant diseases in the 
import and transit of dry flower bulbs, tubers, and rootstocks 
of flowering plants— Order of 24th May 1924 (Staatsblad 
No. 262 oi 1924i). ']—Deutseh Handelsarch., 2. Juliheft, p. 1523, 
1925. [Abs. in AmtL PfianzemchutzbesUmmimgeri (Beil, 
Naehrichtenbl, Deutsche Pfianzenschutzdienst)^ 3, pp. 42—44 
1925.] ^ V:;; 

Between 1st J uly and 31 st October all consignments of flower 
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bulbs, tubers, or rootstocks imported into Holland, wbetber for use 
in, or transit through, the country, will be subject to an examina- 
tion for freedom from plant diseases or insect pests at the port or 
station of entry by the phytopathological authorities. Diseased 
material will be retained for disinfection or, where this is impracti- 
cable, destroyed or returned to the sender. 

Spanien. Einfalir lebender PfLanzen. _ Kdnigl. Bekret vom 
20- Juli 1924. (Im Auszug.) [Spain. Importation of 
liAung plants. Koyal Decree of 20th July 1924. (Abstract).] 
■ — DeuUcIi, HandelsarclL, 1. Januarhefb, p. 74, 1925. [Abs. 
in AmtL PflanzensclmtzbesUmmtmgen {Beil, MichricIih'iibL 
Deutsc'h, Pjianzensdmtzdiemt), 4, pp. 61-62, 1925.] 

The following provisions of this Decree are of phytopathological 
importance. The importation into and transit through Spain are 
prohibited in the case of (a) living plants or portions thereof 
attacked by any injurious disease or insect pest; (b) bacterial 
cultures injurious to plants ; and (c) soil or other substances (in- 
clusive of those adhering to living plants) containing fungi, insects, 
or parasites injurious to vegetation. 


Chile. Sanitare Pfianzenschutzmassnahmeu. Gesetz !N’o. 177 
vom 31. Bezemher 1924. Im Aiisziig. [Chile. Sanitaiy 
plant protection measures. Order No, 177 of 31st December 

1924. Abstract.] — Deutseh, lIcmdelsarcL, 1. Juliheft, p..l390, 

1925. [Abs. in Amtl. Pflanzenschutzhestimmungeii {Beil, 
Nachrichteibbl, Pflanzensch'utzdienst), 3, pp. 40-41, 1925.] 

The Diario Oficial (No. 14,067, p. 24, 3rd January 1925) publishes 
the text of an Order, efteetive as from 1st February 1925, providing 
for the examination, at certain scheduled ports, of all plants, seed- 
lings, seeds, fruits, or other vegetable products entering Chile from 
other countries. The phytopathological officials entrusted with the 
inspection are authorized to adopt the necessary measures of 
quarantine, disinfection, or destruction in the case of any material 
likely to contribute to the spread of plant diseases or insect pests. 


Gesetze und Verordnungen, Pinnlaiid. [Laws and regulations. 
Finland.]— JDeutsch, Pfiafizemelmizdienst, v, 12, 
p. 106, 1925. 

As from 5th June 1925, the importation into, transit through, 
and commerce in Finland of any plants or materials liable to pro- 
pagate certain diseases and pests will be subject to special regula- 
tions which are here briefly defined. The diseases towards which 
these measures are directed include potato wart (Synchytrkim 
endohioticum), apple mildew (PodospJiaera leuGotrieha), club-root 
of cabbage {PlasmodiophoTa bmBsicae)ylsJbe hlight {Phytophthora 
imfestam)^ and other virus diseases of potatoes, black rust 

of cereals {Puccinia gfmmims), gooseberry mildew {Sphaerotkeca 
mors-uvae^ fireblight {BacilUis amylovorus), and downy mildew of 
onions {Peronospora schleideni). 
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Ogilvie (L.). ‘'Agenda put forward by Bermuda delegated — 
Proc. Ninth West Indian Agric, Conf., 1921, pp. 128-133, 
1925. 

This paper includes certain suggestions made by 'the Board of 
Agriculture, Bermuda, with reference to the prevention of the dis- 
semination of diseases and pests in the West Indies as a whole. 

It is recommended that the West Indies should, as far as possible, 
institute Government inspection and certification of exports of 
nursery stock, and should extend the system of inspecting and 
grading fruit and vegetable produce prior to exportation. A brief 
description is given of the inspecting system in force in Bermuda, 
which covers potatoes, onions, green vegetables, lily bulbs, and other 
nursery stock, the chief inspector being stationed in New York 
during the greater part of the season, since most of the trade is 
with that port. The objects aimed at are to control the dissemina- 
tion of plant diseases and pests and to secure uniformity and 
improvement of the grade exported. 

Tscheckoslowakei. Begierungsverordming betreffend Massnab- 
men gegen den ICartoffelkrebs (Byncbytrium endobieticnm). 
¥om 17. Juli 1925. (Im Auszug.) [Czecho - Slovakia. 
Government order concerning precautions against Potato wart 
{Synchytrmm endohioticum) of 17th July 1925. (Abstract.)] — 
Bammlung dev Gesetze und Veronhmngen des tschechoslowa- 
kischen Staates, p. 941, 23. Juli 1925. | Abs. in Amtl. Pjian- 
zensclmtzbestimrmmgen {Beil. NachriciitenbL Deidsch. Pfian-" 
zenscimtzdienst), 4, pp. 64-68, 1925.] 

As from 1st January 1926, all consignments of potatoes destined 
for Czecho-Slovakia must be accompanied by a duly authenticated 
certificate from the phytopathological service of the country of 
origin, stating that wart disease (Synchytrhim endohioticum) is not 
known to occur within a radius of 15 km. of the place of cultiva- 
tion ; further (in the case of potatoes destined for consumption or 
for manufacturing purposes) by a statement from a responsible 
official of the phytopathological service to the effect that he has 
personally supervised the loading and packing of the consignments 
and found them free from wart disease; and further (in the case of 
seed potatoes) by a similar statement vouching for the absence of 
infection and the use of new packing material. Particulars in con- 
nexion with customs regulations, &c., are also given. This Order 
supersedes that of 7th April 1921 [see this Meview, iv, p. 640], 

Schweiz. Bekampfung des Kartoffelkrebses. (Bundesmtsbe- 
scbluss worn 5. Oktober 1925.) (Im Auszug.) [Switzerland. 
Control of Potato wart. (Decree of the Federal Council of 
5th October 1925.) (AhstTact)]—AmtlPJtanzenschutzbestim- 
mungen (Beil Nachrichtenhl BentscK Pjianzensclmtzdiensth 
4, pp. 59-60, 1925. 

As from 15th October 1925, all consignments of potatoes destined 
for Switzerland from Denmark, Germany, Holland, Poland, Czecho- 
slovakia, and the French Department Haut-Khin, must be accom- 
panied by a duly authenticated certificate from the phytopathological 
service of the country of origin, containing, besides other requisite 
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particulars, the statement that wart disease {Synchytrium endobid- 
ticimi) has not been observed within a radius o£ at least 5 km, 
from the place of cultivation. 

Regler ■ om kontroll med utfj^rsel av Poteter. [Regulations 
governing the export of Potatoes.] — Leaflet issued by the 
Norwegian Department of Agriculture, 3 pp., 2Lst October, 
1925. 

As from 1st December 1925 all consignments of potatoes destined 
for export from Norway will he subject to inspection by officials 
dulyappointedby the Department of Agriculture in order to ensure 
their freedom from wart disease (SynchytrLum and 

Phtkorimaea oyeTcidella [see this Revieiv, iv, p. 384]. Potatoes for 
export must show not more than 4 per cent, of damage from scab 
[Actinoonyces scabies] and other injuries- Potatoes from Aust- and 
Vest-Agder and Hordaland, where wart disease is known to occur, 
must be accompanied by a declaration that they were grown in 
certain specified liealthy areas. 

Scliwedeii. Aenderung der Giftverordniiiig. (Im Ausztig.) [Sweden. 
Modification of the poisons regulation. (Abstract.)] — Pewtsehes 
Eandelsarch,, 1. Augustheft, p. 1829, 1924. [Abs. in, AmtL 
PfLcmzenscdutzbestimQmmgen {Beil. Waehriclitenbl. Deti'tsch. 
Pp:mzemcJiutzdienst)y 4, pp. 58-59, 1925.] 

A Royal decree of 25th April 1924, effective as from 1st May 
1924, provides for certain modifications in the (Swedish) poisons 
regulation of 7th December 1906. The conditions governing com- 
merce in germisan, uspulun, vetefusariol [weizenfusariol], and other 
mercury-containing preparations are enumerated. 

Preussen. Polizeiverordnuug vom 8. September 1925 iiber den 
Vertrieb von giftigen Pflanzensclintzmitteln dnrch Yertriebs- 
stellendes amtlichenPflanzensclintzes nndlandwirtscbaftliclie 
Korperscbaften. [Prussia. Police regulation of 8th September 
1925 relating to the commerce in toxic disinfectants through 
agencies of the official plant protection service and agricultural 
corporations.] — AmtL Pflanzenschutzbestimmungeii (BeiL 
EachrichtenhL Peutsch* Pflanzenscdmtzdiemt^^ 4, pp. 55-56, 
1925. 

This is a revision of the regulations of 14th August 1924 relating 
to the sale of toxic disinfectants, which are here reclassified under 
three categories. The special precautions to be taken in commerce 
with preparations containing arsenic or mercuiy and their compounds 
ai’e enumerated. 
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Mourashkinsky (K. E.). HoBbie Bn;a;i>i A^Ta:acKot MHKO$3iopH. 
[New species of the mycofiora of the Altai Region.] — Reprinted 
from Trans- Siberian Acad, of Agric., Omsk, v, 3 pp., 1925. 

In the present paper are given the Latin diagnoses of ten new 
species of fungi from the Altai Plateau region [central Russia], 
several of which are parasitic, though none of these is on a culti- 
vated plant. 

Wellensiek (S. J.). Infektieproeven met BMzoctonia en KEoni- 
liopsis op Tomaat en Aardappel. [Inoculation experiments 
with Bhizoctonia and Moniliopsis on Tomato and Potato.] — 
Tijdschr. over Plantenziekten, xxxi, 11, pp. 236-250, 2 pi. 
1925. 

Inoculation experiments were conducted on tomatoes and potatoes 
with a Bhizoctonia isolated from tomatoes in 1925 ; two cultures 
of B. solani isolated from potatoes in 1917 and 1925, respectively; 
and Moniliopsis aderholdi isolated from Ginchona. 

It was shown that foot rot of tomatoes can be caused by B- solani, 
and it is therefore inadvisable to cultivate this crop in soil previously 
used for potatoes. 

The Bhizoctonia isolated from tomato was found to attack 
potatoes more virulently than that from the latter host. Con- 
versely, the Bhizoctonia from potatoes produced more severe eSects 
on tomato than that from the latter, the fungus apparently pre- 
ferring another plant to its original host. 

There was found to be no diminution in the virulence of eight- 
year-old cultures of B, solanh 

As in former tests [see this BmieWy iii, p. 557] M. aderholdi 
failed to attack either potatoes or tomatoes under conditions in 
which iJ. solani gave positive results. It is therefore concluded 
that the identification of these two organisms by Duggar 
Missouri Bot Gard,iii,p- I, 1910) and Thomas [see this Beview, 
iv, p. 444] is based on insufficient evidence, and that the name if. 
aderholdi should be retained pending further investigations. 

E" 
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Arthur (J, C.). (Uredinales) Additions and corrections (con- 
tinued), — Forth American Flora, vii, 10, pp. 669-732, New 
York Botanical Garden, 1925. 

The revision of the Uredinaceae, continued from part 9, is com- 
pleted, and that of the Aecidiaceae commenced. Eecently described 
genera are inserted in their correct position or referred to synony my, 
and species which have been transferred to other genera are noted 
under , each genus. When necessary, the diagnoses of genera and 
species have been revised. 

The Tea Research Institute. — Trop. Agrkndt wrist, Ixv, 5, pp. 259- 
260, 1925, 

An Oi'dinance sanctioned by the Ceylon Legislative Council 
provides for the establishment, incorporation, and maintenance of 
a tea research institute, supported by funds from the tea industry 
itself and managed by a Board nominated by that industry. Close 
co-operation between the institute and Government is provided for 
by the appointment of two official members on the Board. 

Tqnstall (A. C.). The concentration of lime-sulphur solution. — 
Quart. Jowrn. Indian Tea Assoc., 1925, 3,pp. 114-116, 1925. 

The formula for the preparation of home made lime-sulphur 
recommended by the Indian Tea Association, namely, 20 lb. quick- 
lime, 22-| lb. sulphur, and 50 galls, water [see this Review, v, p. 137], 
is stated to yield a solution of remarkably constant strength. The 
lime is slaked in a drum of 50 galls, capacity and, when fiilty 
slaked, 30 galls, of water are added and it is brought to a boil. 
When boiling, the sulphur is added gradually with thoi'ough stirring, 
and boiling water is then poured in to bring to 50 galls. The 
solution is then boiled for an hour longer, boiling water being 
added to keep the volume at 50 galls. The resulting solution has 
a specific gravity of about 8® Baumd, and for use is diluted 1 in 2 
or 3 in the cold season and 1 in 6 to 8 in the growing season. 
Tables are given for diluting commercial concentrated lime-sulphur 
of different specific gravities for use in the two seasons on ordinarj- 
and heavy pruned tea and on nurseiy plants. 

Unpruned well-grown tea is said to require 200 to 300 galls., and 
high pruned, 150 to 200 galls., of the dilute solution per acre, 
applied with an Indian Tea Association 4-nozzle attachment ; while 
low pruned tea requires 100 to 150 galls, per acre, and seedlings of 
a year old 40 galls, per 1,000 plants, applied with an ordinary single 
nozzle. 

Dicksox (B. T.). Tobacco and Tomato mosaic. (1). Longevity of 
the virus of Tobacco monBAo,— Science, N.S., Ixii, 1609, p. 398, 
1925. 

On 25th May 1925 two leaves of each of four healthy tobacco 
plants were inoculated with a small portion of expressed, unfiltered 
juice from mosaic tobacco plants which had been kept since 
February 1920. On 15th June each of the four plants showed 
definite symptoms of mosaic, while two controls remained perfectly 
healthy. Similar results were obtained with four other plants 
inoculated on 25th June, which developed mosaic by lOth July. 
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It is evident from these data that the expressed juice of mosaic 
tobacco plants retains its infectiveness after five years m vitro. 

Dickson (B. T.). Tobacco and Tomato mosaic.. (2). Streak of 
Tomato in Quebec a ‘ double-virns ” disease. — Science^ N.S., 
Ixii, 1609, p. 398, 1925. 

During laboratory studies which have been in progress since 
1923 it was observed that tomato plants naturally or artificially 
infected with the streak virus [see next abstract] often tend to 
outgrow streak symptoms in the upper part of the plant, which 
always, however, shows signs of mosaic. The virus of tomato 
streak inoculated into tobacco consistently caused mosaic, while 
a transfer from the tobacco so inoculated frequently reproduced 
streak in tomato. This suggested the possibility of double infection, 
and experiments to test this view were conducted both in the 
greenhouse and in the field. 

It was shown that healthy tomato plants inoculated with a mix- 
tui'e of viruses from mosaic-diseased tomato and potato, or tobacco 
and potato, develop streak in about 14 days. Mosaic-diseased 
tomato plants inoculated with virus from mosaic-diseased potato 
develop streak ; while virus from diseased potato, alone, produced 
only doubtful mosaic in healthy tomato. Juice from a tobacco 
plant showing mosaic after inoculation with tomato and potato 
mixed virus gave rise to streak when inoculated into healthy tomato. 

Combinations of bean and raspberry mosaic viruses with tomato 
mosaic virus gave negative results. 

These data are considered to show that, in Quebec, streak or stripe 
of tomato is not due to Bacillus lathyri [see this Review^ iii, p. 197] 
but is a disease resulting from double inoculation, i. e., with virus 
of potato and tomato (or tobacco) mosaic. 

Vantebpool (T. C.). The stripe or streak disease of Tomatoes in 
Quebec. — Sixteenth Ann, Rept, Quebec Sue. Prot Plants^ 1928- 
1924, pp. 116-123, 2 pi. [Received 1925.] 

After a brief review of previous investigations in relation to 
similar diseases of tomatoes [see this Reviexu, ii, pp. 256, 430, 443 ; 
iii, p. 197], the author gives a progress report of observations at 
Macdonald College, Queb^ec, in 1924, on the so-called stripe or streak 
disease first referred to in Canada by Howitt and Stone {Phyto 2 Mth., 
vi, pp. 162-166, 1916). This disease is characterized by the develop- 
ment, about the time when flowering begins, of a long spindling 
growth of the upper part of the plants. At the same time necrotic 
streaks develop in a zone of about a foot in length, some two-thirds 
up the plant. In this zone the leaves show irregular, yellow spots, 
variously ^grouped, which darken and are followed by complete 
necrosis of the spots and curling or shrivelling of the leaves. The 
stems and petioles show brown, oblong or linear, sunken markings. 
The leaves of the upper, spindly zone are small and with numerous 
yellowed, minute, necrotic areas. Infected plants usually remain 
in this condition for some weeks without dying, but sometimes 
wither early. The lesions on the petioles have a more water soaked 
and shrunken appearance than those on the stem, causing the 
petiole to shrivel, turn brown, and dry up. The lesions on the 
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sepals are relatively small and not elongated. On the fruit are 
dark brown, shiny, sunken, irregular patches, which may become 
bracked as they dry out. Severely afiected fruits tend to be 
deformed. A superficial bronzing on the leaves of the necrotic zone 
is frequently visible, and on examination microscopically it is found 
that the multicellular ends of the glandular hairs are all dark 
brown. Attention is drawn to the fact that all the plants under 
observation as suffering from the disease were infected simul- 
taneously with mosaic, although in many cases the latter was not 
clearly apparent at first. 

Sections show that the necrotic tissue may occasionally extend 
well into the cortex, and even the pith, in the stem and petiole, the 
vascular elements being, as a rule, unaffected. Small, brown patches 
may also be observed within the tissues. All the tissues, except 
the vascular bundles, become necx’otic under the leaf spots. On the 
fruit the lesions are usually superficial, though occasionally bx^own 
patches are found in the deeper tissues. Afiected leaves were 
found to possess an abnormal number of cells containing shining 
crystalline deposits, but no clear histological evidence of the 
presence of bacteida was obtained. 

As regai'ds the distidbution of stripe in the greenhouse, it was 
cleai'ly evident that the outer I'ows in each infected bed wei*e much 
more commonly attacked than the inner ones. 

Numei’ous attempts to isolate a causal ox'ganism fimi diseased 
tissue were xnade, but only in a few cases (the majority being fi*om 
internal stem lesions) was a yellow, motile bacillus obtained. In- 
oculations with this were, in the majority of cases, unsuccessful. It 
was found possible, on the other hand, to transmit the disease by- 
rubbing the leaves of healthy plants with crushed tissue of diseased 
plants. Furthei-more, stripe disease was produced in tomatoes by 
rubbing the latter with crushed leaves of mosaic tobacco, while 
mosaic of tobacco was similarly produced from striped tomatoes. 
These experiments are considered to support the view adopted by 
Dickson [see preceding abstract] that the disease is a form of mosaic 
in which necrosis occurs under certain environmental conditions. 

K. (0.). Stengelerkrankung der Tomate. [Stem blight of the 
Tomato.] — Die Krcmhe P flame, ii, 11, p, 229, 1925. 

Stem blight of tomatoes {Diplodina lyco’permi) \_DidymeUa lyco- 
persici ; see this Revieio, i, p. 150] is stated to have caused heavy 
damage in the Lossnitz district of Saxony in 1921. On the recom- 
mendation of the Plant Pi'otection Station, the writer burnt the 
roots and foliage of the affected plants, painted the supporting 
sticks with milk of lime or carbolineum, and disinfected the seed- 
beds for the next crop with uspulun dust. This treatment com- 
pletely eliminated all trace of the disease. 

JoRSTAB (I.). ITorske skogsykdommer, 1. ITaletre-sykdommer 
bevirket av ILustsopper*, Ascomyceter og Piiiigi Imperfect!. 
[Norwegian forest diseases. 1. Diseases of conifers caused by 
Eusts, Ascomycetes, and Fungi Imperfecti.]— Reprinted from 
Medd, Norske Skogfor^hsvesen, 1925. [English 

summary.] 

This monograph aims at giving a fairly comprehensive account. 
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based on personal observations as well as on a study of the relevant 
literature and of material preserved in the botanical museum of 
Oslo University, of the principal conifer diseases caused by rusts, 
Ascomycetes, and Fungi Imperfecti. The hosts are divided into 
groups as follows: (1) two-needled species of Finns; (2) five- 
needled species of Finns ; {%) Ficea; (4) AUes and Fsetidotsuga ; 
(5) Larix; (6) Juniperus; (7) Taxus; and (8) nursery trees. 

The following are some of the numerous records of interest in 
each group : (1) Cronartiuni pini, in its aecidial stsbge, Feriderminm 
pini f . Gorticola, causes heavy damage on F. sylvestris in the northern, 
coastal, and mountain forests, especially in Finmark. The uredo- 
teleuto stage {Cd asclepiadeum ') is stated to be rare in Norway and 
of no importance in the propagation of the fungus. 

Fasyscypha suhtilissima and D. resinaHa cause cankers on the 
trunks and branches of P. sylvestris and other species. Crumemila 
pinicola causes trunk cankers of pines in the northern part of the 
country, and kills younger branches without canker formation. 

Excipulina pinea, which produces a characteristic twig disease, 
is believed to have been largely responsible for the gradual dis- 
appearance of P. austriaea in Scandinavia. 

Lophoderminm pinastri, which is extremely common on P. syl- 
vestris, and occurs also on a number of other species, causes much 
damage in nurseries, and has been observed on weakly individuals 
in older plantations. 

Hyp)odeTmell(X snUigena is common all over the country on P. 
sylvestris^ P. austriaea, and P. montana. The supposed pycnidial 
stage, Hendersonia acicola, has been found on needles infected by 
this Hypodermella under humid conditions. 

Phacidinm infestans is a severe parasite of P. sylvestris in all 
parts of the country. 

(2) White pines (P. strolms) free from blister rust (Cronartmm 

ribicola) are stated to be of rare occurrence, and the practical ex- 
tinction of this tree after nearly 100 years’ cultivation in Norway 
'must be exclusively attributed to this disease. The uredo- and 
teleutospores are most commonly found on black currants {Ribes 
nigrum), but occur also on other species of [see also this 

Review, ii, p. 483]. 

(3) The aecidial stage of Thecopsora areolata is very common on 
the cones of Picea excelsa near the Arctic circle, where it may con- 
siderably reduce the spruce seed crop. The alternate stage of this 
fungus occurs on Prunus padus, P. virginiana, and cultivated 
cherries (P. avium and P. cerasus) and plums {F, domestica), 
causing a serious shot hole of the foliage which was very prevalent 
in 1924 and 1925 near Oslo. 

Hypodermella macrospora sometimes causes heavy damage to 
P. excelsannd F, 2 ^'i^ngens,hil\mg sb large percentage of one-year- 
old needles, which may remain adhering to the trees for an indefinite 
period;:' 

Herpotrichia nigra destroyed 100,000 young spruce trees in one 
nursery in 1923 ; it occurs also on P. 

Relimiellopsis ahietis Ros^tv. {R. hohemica Bubak) [see this 
Review, iv, p. 198] attacks the young leaves of. Abies pectinata and 
A. pinsap}o. The pycnidial stage, Phoma hohemica, has not been 
observed in Norway; 
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(5) Godronia piiieti n. sp. has been found producing a bark 
canker and probably killing the top of a Siberian larch near the 
Arctic circle, ileria Iwrids, which produces a needle cast disease, 
has been seen only once, in a nursery of Lwrix eiiropciea. 

(6) Junipers are attacked by three species of GymnoS'imxi ng'ki^^^ 
namely, G, davariaeforme, G. cornifenmi (G. jiirdperi), and Q. 
penicUlatum {0. tremelloidea) ; and also bjr HeriMrichia nigra, 
which is common and often kills whole branches by attacking their 
needles while covered with snow. 

(7) The following fungi have been found on the needles of Tamm 
baccata : Oloeosjjormm taxicolmn, Fhoma hyderella^ and the peri- 
thecia of a fungus closely resembling Rehmiello)ms abidis. 

(8) The principal nursery diseases are damping-off, associated 
with Fitsarimn spp., PhytoplithoTa omnivora, PyUvium de Bar- 
yanum, and Botrytis cinerea ; and stem girdle [Pestalozzia hartigii). 

A bibliography of 163 titles is appended. 

Wolf (F. A.). Soane nndescribed fungi on Sourwood, Oxydendron 
arhoreum (L.) lDC,-~Joiirn, Elisha Mitchell ScL Soc., xli, 1-2, 
2 pL, 1925. 

Of the three new species of fungi described in the present paper, 
namely, Sphaerella cwrolimanay Bphaerulina polyspora, and Ven- 
turia oxydendri, collected bj the author on sourwood {OxydeadTon 
arboreum), in North Cai'olina, the first two are parasitic on the 
host, which is stated to be of some economic importance as a honey 
yielding plant. 

Sphaerella [_Myeosphaerellai\ carolirdana forms on the leaves 
reddish to purplish stains which begin to appear about the middle 
of July and which may later become so numerous as to cause the 
premature defoliation of the trees. On the central portions of the 
older spots are produced hypophyllous, black pycnidia, 90 to 100 ^ 
in diameter, with walls consisting of a single layer of cells, and con- 
taining hyaline, oblong conidia, from 5 to 7 by 2 to 3-5 p. in diameter. 
In the autumn the conidia are replaced, apparently inside the 
pycnidia, by spermatia 4 to 5 by 14 yLt in diameter and characteristi- 
cally enlarged at both ends. All attempts to germinate the sper- 
matia failed. In March, the fallen decaying leaves bear numerous 
mature perithecia of the same size as the pycnidia, containing 
clavate asei, 40 to 45 by 7 to 8 ja. The ascospores are biseriate, 9 to 
11 by 3 to 5 /4 in diameter, unequally two-celled (the apical cell 
larger), and germinate usually with a germ-tube at each end. Proof 
of the relationship of the pycnidial (Phyllostieta) and ascigerous 
stages rests on the similarity of the colonies in culture, and on their 
association in succession in the same lesions. 

Sphaerulina polyspora produces a die-back disease, and appears 
to gain entrance through twigs which are injured by fire or are 
moribund from other causes. The affected twigs may be recognized 
by the presence on them of pycnidia of a species of P/iomn. The 
pycnidia average 175 p in diameter and contain hyaline, ellipsoid 
conidia, measuring 7 to 8 by 3-8 p. In spring, peritlxecia are 
abundantly present on the affected twigs; they vary in size from 
150 to 180 p and arise within the cortical parenchyma. The asci 
are 90 to 100 by 18 to 20 p, and contain eight hyaline, 3- to 5-septate, 
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constricted ascospores, 20 to 24 by 6 to 7 /z. On germination the 
conidia and ascospores enlarge and become septate in more than one 
plane, or yeast-like colonies of budding cells are developed. Some- 
times short hyphae are formed, but the mycelium is never of suffi- 
cient length to extend beyond the margin of the colony. 

Venturia oxydendri was found only on fallen leaves. It is briefly 
described. 

Latin diagnoses of the three fungi are appended. 

Hafiz Khan (A.). The artificial development of sporophores of 
Polyporus gilvns (Schw.) Pr. & Pat . — Indicm Forester^ li, 5, 
pp. 205-207, 1925. 

A method of obtaining the sporophores of Polyim'us gilvus 
(a suspected root parasite of Dalbergia sissoo in Dehra Dun, India) 
is described. Slabs cut from infected sapwood containing living 
hyphae were surface sterilized by flaming in alcohol, placed in 
sterile potato tubes, and transferred after 48 hours to glucose agar. 
Three days later the mycelium that grew from one of the slabs was 
inoculated into three healthy and three diseased slabs (previously 
autoclaved) of sapwood. Two of the cultures on rotted wood began 
to form crusts after 24 days, and by transferring the tubes to a 
humid atmosphere in a wide-mouthed, stoppered bottle, and expos- 
ing them to the sun for two hours daily, fertile sporophores, 
resupinate or with a rudimentary bracket formation, were obtained. 

The cultures on healthy wood did not form crusts, and it is sug- 
gested that a certain stage of wood decay is requisite for fructifi- 
cation. 

Snell (W. H.), Howabd (N. O.), & Lamb (M. U.). The ijielation of 
moisture contents of wood to its decay. — Science^ N.S., Ixii, 
1608, pp. 377-379, 1925. 

The first-named writer’s investigations in connexion with the 
decay of structural timbers [see this Review, ii, p. 146 ; iii, p. 182] 
have been continued with the aid of two colleagues. The objects of 
the experiments described in this note, which were conducted with 
Lenzites sepiaria, L. trabea, L. lepideiis, Trametes serialis, T, carnea, 
MidFomes roseus, were (1) to obtain some general data on the rela- 
tion of the air-moisture balance to the decay of a common light 
wood such as Sitka spruce [Ficea sitchensisl, with particular refer- 
ence to the practical problems involved in the preservation of 
structural timber, &c. ; (2) a comparison of the air- moisture re- 
quirements of the organisms used in the tests ; and (3) the correla- 
tion between the air-moisture balance and the specific gravity of the 
decayed wood. The technique of the experiments, each of which 
was allowed to run for a year, was similar to that used in previous 
investigations [loc. cit.]. 

Preliminary data from these tests (which are stated to be still 
incomplete in' cei'tain particulars) showed that the upper limit of 
optimum growth for the fungi (taken collectively) on Sitka spruce 
(specific gravity p-34) was at a moisture content of 150 per cent, of 
the oven dry weight of the wood ; on southern pine [Finus pains- 
itris] sapwood (sp. gr. 0-44), 110 per cent. ; and on Douglas fir 
{Fseudotswga 80 per cent. The corre- 
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sponding inliibition points of decay were 200^ 160, and 125 per 
cent. 

In g'eneral, the decay occurring at moisture contents from the 
fibre saturation point of oven-dried wood up to a falling-off‘ point 
is approximately similar for all the fungi tested, though some showed 
a tendency to greater decay at moisture percentages above the fibre 
saturation point. Presupposing that a certain definite volume of 
air is necessary to promote the growth of these wood destroying 
organisms, the moisture content favouring the maximum amount 
\of decay or inhibiting it entirely will vary inversely Avith the 
specific gravity ; the small luinina and hence small amount of air 
available for fungous groAvth is apparently the determining factor 
in the durability of heavy Avoods. Further tests ai^e in progress to 
supplement these data. 

Kcgl (F.) & Taeuffenbach (G. v.). Untersuclitingen fiber Klz- 
farbstojBfe. IV. Ueber das Xylindein, den Parbstoff des 
grfinfanlen Holzes (l). [Investigations on the colouring 
matters of fuiigi. IV. Concerning xylindein, the colouring 
matter of green decayed wood (1 ).] — Liebigs Ann. Ohern.^ 
cdxlv, 2-3, pp. 170-180, 1 fig., 1925. 

An account is given of the extraction of xylindein from the green 
mould of decayed beech, oak, and birch Avood {Peziza aeruginosa) 
[Chlorosplenmm ae-Tugm^ by means of phenolum liquefactum. 
The chemical reactions of the resulting green product are described. 

Ber amerikaniscbe Markt fur Kreosot und andere Holzkonser- 
vierungsmittel. Englische und deutscbe Bieferungen. [The 
American market for creosote and other timber preservatives. 
English and German deliveries.] — Chem. Indus., xlviii, 45, 
pp. 757-758, 1925. 

During 1922 the quantity of creosote required in the American 
wood preservation industry was 87,800,000 gallons, 41 per cent, of 
Avhich had to be imported from England and Germany. In 1923 
England exported 41,400,000 gallons of creosote to the United 
States, and it is estimated that the bulk of the 20,900,000 gallons 
exported from Great Britain during the first half year of 1925 was 
destined for the same purchaser. Notwithstanding these large quan- 
tities of imported creosote, the consumption of home produced 2 :inc 
chloride in the American wood industry increased by 4,000,000 lb. 
in 1924 as compared with 1923. The combined application of zinc 
chloride and petroleum or creosote, or a mixture of both, is stated 
to have given very satisfactory results. Petroleum is preferred to 
creosote for this purpose, and efforts are being made, e. g., by the 
Grasselli Chemical Company by means of a petroleum preparation 
containing arsenic compounds, to dispense altogether with the latter. 
In 1924 the consumption of petroleum in combination with creosote 
amounted to 11,000,000 gallons compared with 4,000,000 in 1923. 
The use of fluorides, nitro-compounds, and the like, though slowly 
gaining ground, only accounts for 10 per cent, of the total con- 
sumption of preservatives in the United States. 
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SCHANTZ (0.). Untersudi’ang auf Impragniertiiig iron Holss^ mit 
Metallsalzen dnrcli E»ontgenstralilen. [Examination of the 
impreo-nation of wood with metallic salts by Ebntgen rays.] — 
Zeitschr, Angeiv. Okemie, xxxviii, 46, pp. 1044-1045, 1925. 

MolFs conclusion that Rontgen rays are not suitable for the 
examination of the impregnation of timber with metallic salts [see 
this Review, v, p. 11] is stated to be based on insufficient data and 
the. use of a faulty technique. In order to produce the requisite 
variations of intensity in the rays, it is necessary to use sections of 
w ood measuring at least 200 mm. in thickness. It will be found 
that in such material corrosive sublimate can be detected at a 
greater depth in the wood by means of the rays than with 
ammonium sulphide. 

Ludwigs (K.). Die Bekampfung der Kohlhernie (Plasmodiopliora 
brassicae). [The control of club-root of Cabbage (Plasmodio- 
‘phora hTaseicae).^ — Mitt. Deutsch. Landw. Oesellsch., xl, 17, 
pp. 314-316, 1925. 

An account is given of the principal investigations carried out 
during recent years in Germany and elsewhere on the control of 
club-root of cabbage [Plasmodiopliora hrassicae), most of which 
have already been noticed in this Review. 

OCFEMIA (G. 0.). The occurrence of the white rust of crucifers 
and its associated downy mildew in the Philippines. — Philipp » 
Agric., xiv, 5, pp. 289-296, 2 pL, 1925. 

White rust of crucifers {Gysto^ms candidus) and downy mildew 
(Peronospova parasitica) were observed for the first time in the 
Philippines in March 1925 on mustard (Brassica jwneea) and pechay 
(B. pekinensis). The diseases are of very little economic importance 
and may be readily controlled by general sanitary measures. 

SoLBERG (Louise). Sygdom paa Erter. [A disease of Peas.] — 
Reprinted from Havedyrknirigens Venners Medlemsskr,, 4, 
6 pp., 3 figs., 1925. 

The writer observed the root rot of peas caused by Aphanomyces 
euteiches [see this Review, v, p. 69] in various parts of Norway in 
1924. The disease is stated to be particularly severe on Dippe’s 
Early May and all strains of the English Sword Sugar peas. 
Varieties with large seeds, such as the A^usarmm-resistant Non 
Plus Ultra and Unwin’s English varieties, appear to be resistant. 

The first sign of the disturbance is a greyish-brown discolora- 
tion of some of the nodules, which are subsequently attacked by 
nematodes. The rootlets on which the affected nodules are situated 
are frequently brown and wilted. Early sown peas have, in 
general, shown greater susceptibility to root rot than those sown 
later. '■ 

^ A. ewteiches seems to be ubiquitous in the soil and has been 
isolated by the writer from a number of plants related to the pea, 
including sweet peas [Lathyrus odoratub*], clover, beans, and lupins. 
Each host appears to be attacked by a different biological form of 
the fungus. It is thought that A. 
causes of clover sickness. 
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The only contror measures which can be recommended at present 
are protracted crop I'otation and plentiful applications of organic 
manure. 

WiNGAKt) (S. A.). Studies on the pathogenicity, morphology, and 
cytology of Mematospora phaseoli. — Bull. Torrey Bot. Club, 
Hi, 6, pp. 249-290, 3 pL, 1925. 

The author discusses the morphology and phylogenetic relation- 
ships of the genus Nematos2M7'a^ one of a series of yeast genera with 
long, needle-shaped ascospores. Five species are recognized, all 
remarkably similar morphologically: N. em^yli, X. lymi^yersici, X. 
phaseoli, and the species C and D of Nowell (West Indian BiilL, 
xvi, pp. 152-159, 1917). The species A and B of Nowell are not 
thought to be congeneric with these, not having the ascospore 
characters of Xematospom and not multiplying by budding. B 
was originally stated to x-esemble Eremotheidiim cymhalariae. and 
the author thinks that it is either identical with or closely related 
to that organism, which, together with Protascus, require further 
study before their true systematic position can be determined. 
Monotos 2 :>oTa and Goccidiascus have certain characters indicating 
close relationship to Nematospora, all these three genera being 
clearly yeasts. 

Cytological studies of X. ])haseoli, isolated by the author from 
diseased Lima beans {IXiaseolus hinatiis) in Virginia [see this 
Review, ii, p. 194], have shown that the spore-bearing body is 
undoubtedly an ascus. The latter is formed from a uninucleate 
cell, the nucleus having five chromosomes. In some cases the ascus 
results from the conjugation of the germ-tubes of two ascospores 
and there is evidence in *sueh cases that the single nucleus of the 
ascus results from the fusion of the two nuclei in the germ-tubes. 
In other cases an ascus appears to result from the fusion of two 
yeast cells. In still others it may arise from a single 3 ^east cell or 
directly from the basal cell of the ascospore. The (normally eight) 
ascospores are produced by three divisions of the original nucleus 
just as in other Ascomycetes. 

Ascospores are produced in great numbers on Lima bean cotyle- 
dons and on several nutrient media provided frequent transfers 
are made. Growth in liquids is not so abundant as on solid media, 
and few mycelial filaments, with practical! no asci, develop in beer 
wort. In water there is a flocculent growth of mycelial filaments 
with intercalaiy asci. On solid media a rudimentary mycelium 
may be formed around the borders of old colonies. Usually, how- 
ever, the vegetative phase of Xematospom is yeast-like, and an 
alcoholic odour is given oS* in beer wort. The minimum tempera- 
ture for growth on beer wort agar is about 15° C. and that for 
ascospore formation about 18°, optimum for both 25° to 30°, and 
maximum 40° and 34°, respectively. 

A list of 22 host plants oi Xematospom and its allies, and also a 
brief account of parasite yeasts generally, are given. 
was shown to attack the fruits of P. lunatws, P. mlgariSy and 
Vigna sineasis and also the tubers of the sweet potato, in all cases 
through wounds only. Insect punctures are the normal channel of 
infection. As with the other members of the genus, no inf ection of 



203 


stems or leaves lias been observed. The small Lima bean (Sieva 
bean) is the most severely infected and is very subject to the disease. 
Infection may occur at any stage of development of the bean, but 
only causes severe damage when it takes place before the latter is 
half grown. The insect concerned in this case is Nezara hilaris, 
but whether it is a host of Nematospora 2 ohaseoli or merely conveys 
the latter is not known. The severity of infection depends directly 
on the number of insects present and a suitable temperature range. 
This is the reason why the disease is most active during the latter 
part of the season. 

Rands (R. D.) & Brotherton (W.). Bean varietal tests for 
disease resistance. — Journ. Agric, Res., xxxi, 2, pp. 101-154, 
3 pL, 1925. 

This paper records the results of an investigation during 1920- 
1923 of the varietal resistance of beans to bacterial blight (Bac- 
terium phaseoli) [see this Review, iii, p. 499] and to the various 
biologic forms of anthracnose (Golleto trichum lindemtdhm^ 

[see this Revieiv, iii, p. 110], the two most important diseases of 
beans in the eastern United States. Incidental notes on bacterial 
wilt (Bact, flctGcumfaciens) [see this Review, iii, p. 117] and mosaic 
are also given. 

. Altogether 663 varieties and strains of beans have been tested, of 
which 170 were American and 493 from 23 other countries. The 
data on the reaction of each variety are tabulated on 36 pages, and 
were obtained from greenhouse tests and from field plot inocula- 
tions. Field conditions rarely proved as severe as those maintained 
in the greenhouse, where varieties which are seldom more than 
slightly infected under commercial cultivation may be moderately 
or even severely attacked. 

Of the varieties on which fairly conclusive results have been 
obtained, 65 appear to possess decided resistance toO. lindemuthia- 
num or Bact. phaseoli, of which 5 are resistant to both diseases, 
27 to the former only, and 33 to the latter only (although a few of 
these, judging from field tests, may also prove commercially resistant 
to G. Undemuthianum). Six of the 27 varieties resistant to G. 
lindemuthianum are practically immune from all known biologic 
forms of the fungus [loc. cit.], whilst the remainder were affected 
only to a slight or very slight extent. No very high degree of 
resistance to Bact. phaseoli was observed in any variety of Phaseolus 
vulgaris tested, although a number of foreign varieties showed signs 
of being somewhat more resistant than any of the American types. 

The adaptability and commercial value of the few standard 
American and European resistant varieties are fairly well known, 
and they could probably replace some of the very susceptible 
varieties grown in the United States. Little is known regarding 
the horticultural value of the varieties from other countries ; some 
at least are late pole types of tropical or semi-tropical origin, and 
will be inainly valuable for hybridization purposes. 

The information regarding Bact fiaccumfaciens is not sufficiently 
complete to serve as a basis for judging relative susceptibility, 
although the 15 varieties which appeared least affected may prove 
to be somewhat resistant to this disease. 
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Tests on 1 1 otlier species and genei'a of beans related to Phaseolus 
vidgaris were also carried out, and are briefly summarized. Phaseo- 
lus angnlaris, P. aureus, and P. mungo were not infected with 
anthracnose, but were slightly susceptible to bacterial blight. 

Rambqusek (F,). Ochrana Kepnycli poll v zime a na jafe, [Pro- 
tection of Beetroot fields in winter and spring.] — Oc/mxm 
Rostliri, V, 4~5, pp. 62-87, 5 figs., 1925. 

The present paper deals with the principal diseases and pests of 
sugar beet in Czecho-Slovakia, with special reference to the 
measures requisite for their prevention, rather than for their 
control. The statement is made that most of these diseases are 
more dependent on the nature and cultivation of the soil than on 
the virulence of the pathogens, the more so that the beet is one of 
the hardiest and most disease-resistant among cultivated plants. 

The most common and widespread disease is the root rot caused 
by Rhizoctoiiia violacea, which occurs in fields where the crop is 
grown several years in succession ; its outbreak may be prevented 
by crop rotation, care being taken not to grow clover on the fields 
intended for beet, as clover is also a host for this fungus. Heart 
rot caused by Phoma hetae is chiefly disseminated by the grubs and 
larvae of the ' spring beetle ’,and only occurs in particular localities ; 
proper cultivation should be suflicient to control it efiectively. All 
the other root diseases of the beet, e. g., scab lAdimniyces spp.j, 
dry rot, dm., are considered by the author to he secondary infections, 
due to the action of organisms following on physiological disturbances 
of the plants caused by lack or excess of soil moisture, weather 
conditions, and the like. Their prevention is also easily attainable 
by improved cultivation, involving crop rotation and amelioration 
of the soil. 

Among the leaf diseases of the beet, the most frequent is that 
caused by Gercospora beticola Sacc., which forms rounded, grey 
spots with red margins; the spores of this fungus were shown to 
he capable of passing through the alimentary tract of cattle without 
losing their germinability, and the inference is that the diseased 
leaves should not be fed to cattle. Other dangerous diseases which 
are gaining ground in Czecho-Slovakia are Sporidesinmm putre- 
faciens and Peronospora sehachtii, and their attacks may, perhaps, 
be prevented or checked by disinfecting the diseased fields with un- 
slaked lime, formalin, or other fungicides, combined with crop rotation. 

UzEL (J.}. Krankheiten und Sckadigungen der Euokerrii’be. 
[Diseases and injuries of the Sugar 'BeQtJ]—Ghe'm. \Teeh: 
(Prague), 43 pp., 98 figs., 1924. (Czech.) — [Abs. in Bot. 

Gentralb., N.F., vi, 7-8, p. 253, 1925.] 

The author describes the results of his observations, extending 
over 25 years, of bacterial, fungous, and physiological diseases and 
insect pests of the sugar beet in Czecho-Slovakia. Conditions in 
storage pits and the chemical control of diseases are also discussed. 

Andeeson (P. J.). Comparative susceptibility of Onion varieties 
and of species of Allium to Urocystis cepulae.— Jour-n. Agi'ic, 
iies., xxxi, 3, pp. 276-286, 1925. 

The origin of onion smut {Urocystis cepulae), which is considered 
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to be quite distinct from the four other species of Urocystis attack- 
ing various European species of Allimn, is thought to be probably 
from some wild species in America, where the disease has been 
known since about the middle of the last century. 

An account is given of the author's experiments [the results of 
which are presented in tabular form] to determine the susceptibility 
to smut of a number of varieties of the cultivated onion (Allkim 
Ge^oa). Of the 54 American and European varieties tested, none 
showed any distinct resistance to smut. Out of 39 species of 
Allkim of which viable seed could be procured, eight appeared to 
be immune and the other 31 could be arranged in classes showing 
differences in the degrees of resistance. Thirteen of these, including 
the shallot (A. ascalonicum), were in the same class as A. ceija in 
regard to susceptibility ; another 13 had sori only in the cotyledons 
without killing the seedlings ; and the I'emaining five resembled the 
last, except that some seedlings were killed. Leeks {A. porr^ni) 
were in this last class. Onions started from bulblets remained 
wholly free from smut. 

Sm[olak] (J.). Buzne Zpravy. Septoriosa celeru. [Miscellaneous 
information. Septoriose of Celery.l — Ochrwna Rostlin, v, 3, 
p. 48, 1925. 

In 1925 celery in Czecho- Slovakia suffered exceptionally heavily 
from attacks of Se 2 JtoTia apii both in the field and in storage, and 
very considerable financial losses were incurred by growers owing 
to their general under-estimation of the economic importance of the 
disease. Stress is laid on the necessity of taking sanitary precau- 
tions, i. e., removing and destroying all the infected leaves, and also 
of treating the seed for 2 to 3 minutes in a 1 per cent, solution of 
corrosive sublimate, as the fungus is known to be carried on the 
seed. 

OCFEMIA (G. O.).. The Phytophthora disease of Eggplant in the 
Philippine Islands. — Philiiop- Agric,, xiv, (3,pp. 317-328, 2 pL, 
4 graphs, 1925. 

Since 1918 Phytophthora melongenae Sawada [see this Review^ 
ii, p. 436] has occurred every year at Los Banos, sometimes causing 
considerable damage to the fruits of eggplant (Solanum melongena). 
From November 1923 to August 1924, climatic and other environ- 
mental conditions were favourable to the development of the 
disease, which attacked 25 to 75 per cent, of the fruit in the garden 
of the College of Agriculture. 

The only other country from which the Phytophthora disease of 
eggplant has been reported is Japan {Mycologia, ix, p. 249, 1917). 
The Philippine Phytophthora differs in certain respects from the 
Japanese form. The conidia of the fox'mer are ovate, granular, 
hyaline, with a prominent papilla, measuring on an average 34*8 
by 28;4 /i ; while those of the Japanese P%]5qpAi^Aora. are described 
as spherical, broad oval, or oval, and measuring 42-4 by 33-9 y. The 
ratio of length to breadth is 1*225 in the Philippine and 1*221 in 
the Japanese fungus. The chlamydospores of the Philippine Phy- 
tophthora are spherical, terminal or intercalary, hyaline to slightly 
yellowish, finely granular, and thin walled, measuring 27*5 to 
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29*49 jjL, while those of the Japanese form are described as yellowish- 
brown, spherical, and measuring 25 to 42 /x* The Philippine fungus 
produced occasional spherical, yellowish-brown, thick walled 
oospores, measuring 16 to 24 /4, borne in oogonia of 24 to 32 /x, 
on oatmeal agar and other media. The Japanese PhytopMhora is 
described as producing oospores, measuring 17 to 21 /x, on bean 
agar, borne in oogonia of 18 to 23 by 20 to 24 /x. The conidia of 
the Philippine Phytophthora germinate by the production of eitlier 
germ- tubes or not more than twelve spherical zoospores, the latter 
measuring 5-4 to 10*08 /x in diameter. The Japanese form is 
stated to produce as many as 40 ovoid or ellipsoid zoospores, 
measuring 10 to 11 by 8 /x. These differences are not considered 
sufficiently important to justify a separation of the Philippine and 
Japanese forms. Inoculation experiments were carried out on egg- 
plants with positive results. It was shown by field tests that the 
fungus is parasitic on the fruit from the time the petals fall until 
maturity. Other hosts infected by P. melongenm, especially when 
wounded, include pomelo (Citrus maxima) bark, chilli pepper 
{Capsicum annuum) fruits, tomato fruits, lettuce leaves, and potato 
stems. 

A brief account is given of the development and spread of the 
fungus under field conditions. Control measures should be based 
on general sanitation, comprising wide planting, removal of diseased 
material, deep ploughing, and (where the crop is grown com- 
mercially) fortnightly applications of Bordeaux mixture (4-4-50). 

OuEZi (M.). II parassitismo del * Verticillium tracheipMliim 
Curzi ’ e la diffusiojae della ‘ tracheoverticilliosi ' del Feperone 
in Italia. [The parasitism of Verticillium tracheiphilum 
Curzi and the spread of tracheoverticilliosis of Chillies in 
Italy.] — Riv, Patol. Yeg., xv, 9-10, pp. 145-160, 3 figs., 1925. 

The author’s preliminary experiments indicated that the wilt of 
chillies {Capsicum annuum) in Italy is due to a species of Verti^ 
cillium which he has named V. tracheiphilum [see this Review, iv, 
p. 650]. Subsequent inoculation experiments, which are described 
in the present paper, have shown that the effects of infection differ 
according to the stage of development of the host plant. Plants 
inoculated wdiile they are still in active growth are checked in 
their development and remain stunted, with shortened internodes 
and small leaves, the borders of which are raised and rounded. 
The fruit never attains its full volume, and is usually deformed as 
a result of an arrest of development which is confined to one side. 
Such plants show no true wilting or only a slow form which pro- 
gresses from the base upwax'ds. Inoculated mature plants, on the 
other hand, show the characteristic wilting and rapid withering in 
the reverse direction (from the top of the foliage downwards). 
This wilting began 15 to 25 days after inoculation and was some- 
times partial, being confined to certain branches for at least some 
time. The inoculated plants put out new shoots from the collar. 

The partial wilting is believed to be associated with the limited 
development of the mycelium in the vessels, which are often filled 
with gum even when no hyphae can be found. 

In the Pavia district cases were observed in which 70 to 80 per 
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cent, of the variety Voghera showed the stunted form of the disease, 
whereas in other varieties only 10 to 15 per cent, were attacked, 
mostly by the true wilt. 

The same fungus has been isolated from diseased eggplants 
{Solamim onelongena). 

This disease is stated to be very widely distributed in Italy and 
to be the most serious disease of chillies, since practically every 
field is infected. The losses are most serious (up to 90 per cent.) in 
the large fields cultivated without proper rotation, especially where 
the soil is dry and rich in humus. Small plots in which there is 
a long period between successive chilli crops suiFer much less. 

Zapbometoff (N. G.). K BonpocaM pasBHTHn h JieqeHiiH rpuSHBix 
SojiesHeii BuHorpa^HOt jiobh b ycDioBHiix CpeaHeft Asim. ( On 
the development and control of fungal diseases of the Vine 
under the conditions obtaining in Middle Asia,] — Pamphlet of 
the Uzbekistan Plant Protection Exper. Stat, Phytopatli, Sect., 
Tashkent, 22 pp., 1925. 

The vine-growing area in Middle Asia [see this Revieiv, v, p. 174] 
may be roughly divided into the following three regions, in which 
the methods of cultivation differ widely: the Samarkand region, 
comprising the districts of Samarkand, Katta-Kourgan, and Khod- 
jent, where the vine is kept low ; the Tashkent region, where the 
vines are trained to form arches ; and the F ergana region, where 
the vines are trained high up on poles and crossed over at the top 
from row to row to form dense pergolas. In the two first regions 
the vines are covered up for the winter, while in Fergana they 
remain open through the whole year, and the varieties of vine [all 
of local origin] also differ from region to region. In the Samarkand 
region the predominant disease is 'spotted anthracnose ’ {Gloeo- 
sporium amp)elop)kagmn ) ; next comes the autumn green mould 
(Gercospora vitiphylla Barb, and G. roesleri Sacc.), while Oidium 
[Uncinula necator'\ is rare. In the Tashkent region all the three 
diseases are moderately represented. In Fergana Oidhvm is endepaie 
and yearly Causes very considerable losses to the crop, while the 
other two diseases are but of small importance. The prevalence of 
Oidium in the latter region is attributed chiefly to the above- 
mentioned method of cultivation, as the density of the foliage on 
the top of the pergolas prevents adequate ventilation and insolation 
of the vines; moreover, conditions are rendered still more favour- 
able for the development of the fungus by the custom of periodi- 
cally flooding the vineyards during the summer for irrigation 
purposes, this creating a stagnant atmosphere, saturated with water 
vapour, inside the pergolas. . 

The rest of the paper gives a detailed review of the damage done 
in 1924 by vine diseases in the various districts, and a discussion 
of the most satisfactory control measures to employ against Oidiwm 
under local conditions. 

Manuel (H. L.), Bowny mildew of the ©rape.™ rio. Gaz. New 
South Wales, xxxvi, 10, pp. 751-752, 1 fig., 1925. 

The weather conditions experienced in New South Wales during 
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the spring and summer of 1925 are stated to have been ideal for 
the development of downy mildew of the vine [Plasmopara vitieola : 
see this-Revieiv, ii, p. 292], and it was noticeable that where spraying 
had been neglected the crops were very poor. In the Hunter River 
district the gi'ape harvest vras 70 per cent, short of expectations, 
mainly owing to the damage done by this disease, and the author 
believes that, in consequence of the neglect of many growers to 
spray their vineyards regularly, the total vintage figures for the 
State were reduced by 40 per cent. 

StXJMMER. In Gaze eingebeutelte Trauben sind peronosporafest. 
[Grapes protected by gauze bags are immune from Perono- 
soJoraA—Zeitscfa'. filr Pfijanzenzilchtung, x, 4, pp. 468-469, 
1925. 

It was observed at Klosterneuburg [Austria] in 1922 that grapes 
covered with parchment bags for hybridization purposes remained 
free from infection by Bot7'ytis [cinerea]. In 1924 the intlorescences 
of Vinifera x Vinif era plants were wrapped in parchment immediately 
after fertilization, and this was replaced by gauze (‘ marquisette ') 
bags as soon as the ovaries began to swell. Notwithstanding the 
virulence of the subsequent Peroiiospora [Plasmopara vitieola^ 
epidemic, the parts thus protected remained perfectly healthy even 
where the usual applications of copper sulphate were omitted. 
This is attributed partly to the purely physical avoidance of an 
obstacle by the air currents bearing the spores, and partly to the 
absence of dew inside the bags. 

Montemabtixi (L.). Hassegna fitopatologica per I’anno 1924. 



Amongst the references of pathological interest included in this 
report, the following may be mentioned. 

An unusually severe epidemic of fireblight of pears (Bacillm 
a^nylovoims) was reported almost simultaneously from the pro- 
vinces of Pavia, Como, Ravenna, and Udine. Fruit, branches, and 
in one case the leaf petioles were affected. Damage to apple trees 
from the same cause was also observed in Pavia. 

Vines suffered from attacks of bacteriosis (Bacilhis uvae) in 
Voghera [Pavia]; bom Macropho^na peeldmia in Piacenza; and 
from Au^^eobasidium vitis vai\ album in Como. 

Other diseases recorded include bacteriosis of sorghum (BacMlus 
sorghi) in Pavia and Ascoli-Pieeno ; Trichospmdum maydis on 
maize in Pavia: wilt of chilli pepper (Bacillus cap}8ici) in Caserta, 
Pavia, Ascoli-Piceno, and Teramo; violacea var. aspa- 

ragi on roots of asparagus in Mantua; Bacilhis betae and B. biissei 
on roots of sugar beet in Piacenza; and PJxobasidium vexaiis on 
leaves of tea plants in the Pavia Botanic Gardens. 

Experiments in the fungicidal treatment of fruit trees with 
Ambrosio preparation during the dormant period gave good results 
with apples, pears, and vines. It possesses excellent adhesive pro- 
perties and retains its value oyer a long period. 



209 


Motes sur les travaux poursuivis par les stations et laboratoires 
de I’lnstitut de Reclierclies Agronomi< 3 [ia.es en 1924. [Notes 
on the work carried out by the stations and laboratories of the 
Institute of Agricultural Eesearch in 1924.] — Ann.Sci. Agron,, 
xlii, 5, pp. 327-390, 1925. 

The following references to the phytopathological activities 
[other than those already noticed in this Revieiv'l of the various 
experimental stations and laboratories connected with the Trench 
Institute of Agricultural Research are of interest. 

Detailed observations were made by Ducomet at Grignoii on late 
blight of potatoes (Phytophthora infestans) with special reference 
to the date of attack. In the west the symptoms appeared earlier 
than in the vicinity of Paris. Much difficulty was experienced in 
the establishment of a scale of relative resistance and susceptibility 
to the disease. The correlation between the intensity of tuber and 
foliage attack, and between primary and secondary foci of infection, 
was not always apparent. The preservative action of Bordeaux 
mixture was found to extend over forty days or more. Tomatoes 
were not attacked until towards the end of the season, a fact 
which suggests the possible existence of a distinct biologic form of 
the fungus. 

Cercospora concors [see this Revieiv^ iii, p. 421] has been found 
on potatoes in Belgium, and in the Vosges, Haute-Savoie, and 
Creuse. 

Potato plants affected by wilt [see this Review, iii, p. 189] are 
stated to be uniformly characterized by the presence of Vermicu- 
laria varians \GoUetotrichuon atramentarimn : see this Review, iv, 
p. 699 ; V, p. 124] on their roots. The connexion between dartrose 
and wilt, however, is by no means clear, the fungus occurring 
extensively at Grignon, where wilt is entirely absent. 

The effects of the virus diseases of potatoes are stated to be much 
graver than is generally realized. In comparison with the four 
years immediately preceding the war, the average production in 
France, Belgium, and England during 1920-23 sank by 16, 10, and 
2 per cent., respectively. An increase of 1 per cent, during the 
the corresponding period was shown in Norway; 2 per cent, in 
Switzerland and Denmark ; 3 per cent, in Poland ; 9 per cent, in 
Sweden ; and 12 per ceiit, in Holland. These figures are believed 
to be largely. correlated with the state of the crops in regard to the 
virus diseases. 

The infectious character of leaf roll and 'frisolee' is stated to 
have been conclusively demonstrated. It has been shown that 
insulation and drought favour the occurrence of leaf roll, while 
mosaic is promoted by directly opposite conditions; and that 
' frisol^e’ and mosaic are merely two distinct manifestations of the 
same disease. Cultivation at high altitudes has not proved an 
infallible remedy against degeneration [see also thh Review, iv, 
p. 372] and selection can equally well be practised in the plains. 

The black discoloration of wheat ears caused hj Dilophia 
p'mmmis [see this been studied. Inocula- 

tion experiments on young ears resulted in the development of the 
iDilop>hoB 2 j>ora alopecuri'\. The co-existence of the 
eelworm [Ihjlenchus , tTitiei\ w the fungus was found to be 

■ -E 3 ■ ^ 
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frequent but not constant,, and it was observed that the former was 
attracted to the latter. 

The cause of the ‘ apoplexy ’ of apricots, which produced heavy 
losses in the Rhone Valley in 1924 [see also this Revmv, ii, p. 119], 
remains obscure. Cytospora was frequently observed on the dying- 
trees. Monilia \Sclerotinia laxa: see this Review, i, p. 180] again 
caused serious damage, and the value of treatment with Bordeaux 
mixture or lime-sulphur was negligible. 

The application during the dormant period of a solution of 15 per 
cent, ferrous sulphate to chlorotic peach trees was found to restore 
the normar colour of the foliage. Peach leaf curl {Evoascns [Tarpk- 
rkna] deforonans) was adequately controlled by autumn applica- 
tions of Bordeaux mixture, 

Wahl (B.). BericM Iber dde Tatigkeit der Bundesanstalt fur 
Bflanzeiiscliutz in Wien im Jahre 19.24. [Report on the 
activity of tlie Federal Institute' for Plant Protection in Vienna 
in the year 1924.]— -Reprinted 'from Zeitsehr. Landw. F^'C- 
' ' 8iicJistvese-n:in DetitschdsterTeielK 11^^05,28 pp., 1925. 

.This report, which has been prepared on similar lines to that for 
1921 to 1923 [see this iv, p, 144], contains the following 

references of phytopathological interest. 

Wheat was attacked by foot rot (Ophioholtis) Igrammis], Fusa- 
rktm Gulmo’mm (especially Swedish varieties), anci Se 2 :)toria tritieL 
Early and late blight of potatoes (Jfacrosnoriitm [^41^ 
solam and Phytophthora infestans) were prevalent, and mosaic and 
leaf roll appear to have gained ground. The incidence of bacterial 
wet rot of the stored tubers was also high. 

The cultivation of stone-fruit trees is vStated to be seriously 
threatened by the steady increase in the prevalence oi Sderotmia 
rot, while apple and pear scab (VentuHa) linaeqiKdis and F. |}mna] 
are 4lso spreading. Popular leaflets dealing with the symptoms and 
control of these two diseases were issued by the Institute (Mittek 
157 and 160) during 1924. Gooseberry mildew {Sphmro-^ 
theca mors-uvae) has been observed with increasing frequency in 
Viennese gardens. 

Germisan, uspulun, and a V iennese preparation known as ' S * (not 
yet on the market) gave good results in. the control of bunt on 
winter whedi.t [Tilletia tritici and T. levis]. In a test on the control 
of loose smut of oats [Ustilago atmae], in which Hohenheimerbeize 
[urania] and segetan-neu were used in addition to the foregoing, 
the incidence of infection was as follows: control 16'2, uspulun 2*4, 
germisan 4-7, urania 5-8, segetan 8-7, and ‘ S ' 11-1 per cent 

As in previous years, Bosna paste proved equal to Bordeaux mix- 
ture in the control of vine Perono^m'a \Pla%mopanviticol<x\, while 
kurtakol and nosperal (1 per cent.) gave less satisfactory results. 
Where Bosna paste was applied with a Rota generatox', only traces 
of copper were found on treated apple and vine leaves and none on 
pear foliage. 

Keasuck. 1 (A.). KlfsM rolnicze w. Mafopolsce a ochrona ro^lin, 
[Agricultural calamities in Little Poland and plant protection.] 
—Chorohy i Szlcodniki Rodin [Diseases and Pests of Plants], 
Warsaw, i, 1, pp. 23-31, 1925. [French summary.] ‘ 

This paper deals chiefly with insect pests of agricultural crops in 
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Little Poland/ and the only items of mycological interest are the 
information that in 1924, following a long and severe winter and 
a late spring, cereal crops, particularly oats, suffered to an excep- 
tionally severe degree from attacks of various fungous diseases, and 
that heavy losses were caused in the sugar beet crop by Oercosj}ora 
heticola, 

SiEMASZKO (W.). Notatki litopatologiczne. II. [Phytopathological 
notes. II.] — Cliorohy i Bzkodniki RosLin [JJiseases and Rests 
of Plants], Warsaw, i, 2, pp. 40-43, 1925. [English summary.] 

In 1924 a heavy outbreak of club-root of cabbage (Plasmodio- 
flioTci hrassicae) occurred in the neighbourhood of Koluszki 
[Poland] in a field where sporadic cases of the disease had been 
recorded in the preceding year. The author gives a brief popular 
description of the disease,. and recommends the following control 
measures : drainage of the soil ; crop rotation, excluding all cruci- 
ferous crops for four or five years ; the destruction of all cruciferous 
weeds in infected fields ; liming of the soil ; and ordinary sanitary 
precautions to prevent infection of the .seed-beds and fields. Some 
indications are also given regarding the temperature and soil 
moisture relations of the fungus. 

Downy mildew of beet (Peronospora schachtii) was recorded on 
fodder beets for the first time in 1924 in the neighbourhood of 
Skierniewice. The attacked leaves turn yellow, become wrinkled, 
and curl at the margins, and they bear on their under side a greyish 
efflorescence consisting of the conidiophores of the fungus. Oospores 
are formed inside the leaf tissues. Control should consist in the 
selection of healthy plants for seed bearing [see this Revieiv, iii, 
pp. 565, 729]. 

Leptostroma jjinastri, the pycnidial stage of LopliodeTnhiwn 
pinastri, appeared on pine seedlings in the Puszcra Bialowieska in 
February 1924. This early outbreak of the fungus is believed by 
the author to have been caused by a spell of mild weather which 
occurred at that time. 

During the summer of 1924 caterpillars of Mamestra hrassicae 
in the neighbourhood of Warsaw were heavily attacked hy Ento- 
mophthora sphaerosperma [see this Rev ietv, v, p. 93], which formed 
a white efflorescence on the surface of the dead insects and fixed the 
latter to their supports. This fungus differs from E. a ulicae Reich, by 
the size of the conidia, which are 15 to 26 by 5 to 8 p in the former, 
and 27 to 38 by 18 to 27 p in the latter. 

Gabbow^ski (L.). Choroby i szkodniki roslin uprawnycli w Wiel- 
kopolsce, na Pomorzu i na Slfsku w roku 1023. [Diseases 
and pests of cultivated plants in Great Poland, Pomerania, and 
Silesia in 1923.] — Supplement to Ghoroby i Szkodniki RoUin 
Piseases and o/ W i, 2, 39 pp., 1925/ 

'French summary.] 

The present report is compiled on the same lines as the previous 
one [see this iv, p. 19], and for the most part contains only 

information already noticed from other sources, or dealing with 
common crop diseases. Winter barley growing at the Bydgoszcz 
Station was Bittaxiked^ Ascochyta gra^ 
minicola. ■ i 
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Mitka (M.). Report of the Imperial Mycologist. — ScL Repts. 

Agric, Res. InsL Pitsa, 1924-25, pp. 45-57, 1925. 

The study of the influence of soil and fertilizer conditions on wilt 
of 'rahar' or pigeon pea {Cajamis mdieus) [due to Fumrium 
udimni see this iv, p. 331] was continued on the permanent 
manurial series of plots of the Piisa Farm [for an account of these 
plots see R'lisa Rept. for 1922-23, p. 56]. The average number of 
wilted plants in the three plots receiving superphosphate every 
year was five times that in the five plots not receiving superphos- 
phate. The number in the green-manured plot was only one-tenth 
of the average number in those same five plots, while that in tht^ 
plot receiving both green manure and superphosphate was 1-7 
times. It has again been demonstrated that the bulk of the infec- 
tion oiuginates in the soil, only a small proportion being carried by 
the seed. The incidence of wilt was found to bear no relation to 
the moisture content of the soil, which was recorded for each three 
inches down to a depth of 2 ft., in all the 14 permanent inaniirial 
plots on which the incidence of wilt is under study, four times 
during the season. This disposes of the idea that severe wilting is 
associated with water-logged soils. The hydrogen-ion concentra- 
tion of the soil was found to be almost identical in all the plots and 
to vary very little during the season. 

Young cinchona plants (Ginehoiui ledgerkma) in the Government 
plantation in Lower Burma were affected by a swelling of the collars 
to two or three times their normal diameter. The thickened bark 
showed a dark discoloration and extensive longitudinal cracking. 
The lower leaves fell, leaving only those at the extremity of the 
branches which were narrower than usual. Microscopic examina- 
tion of the diseased tissue failed to reveal the presence of any causal 
organism and the disturbance is believed to be of physiological 
origin. 

A fairly serious disease occurred in one of the Coimbatore sugar- 
cane-seedlings (Co. 213) and to a slight extent in another (Co, 210), 
recently introduced into Bihar. The symptoms closely resemble 
those of collar rot [Heiidersoniiia saGchari), which is known to be the 
cause of a very similar disease in Assam, Coimbatore, and Mysore, 
in yellowing of the leaves, stunted growth, hollowing out of the 
pith, and lightness of the mature cane. The disease was prevalent 
on low lands, and it was found on examination of infected clumps 
that the root system was under-developed and some of the adventi- 
tious roots decayed. Various fungi, including one very like 11. sac- 
chari, were isolated from diseased canes. 

Sugar-cane smut, due to UstUago scitaminea, was observed on 
Co. 213 in Bihar, and growers were advised to destroy all smutted 
clumps. This fungus is also reported to be causing widespread 
damage in the Punjab. 

A disease resembling mosaic and chlorosis has been observed in 
a good many of the Coimbatore seedling varieties of cane grown 
at Pusa, but hitherto the damage from this cause has been very 
slight. 

One species each of FmariumyVerm.icidaTia,^ Rkizoctonia 
has been isolated from dying hemim {Trifolium ahxcmdri^^^^ 
plants. Inoculation experiments gave positive results only with. 
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the Rhizoctonia, which killed 70 per cent, of the inoculated 
plants. 

Inoculations and cross-inoculations were made with all the six 
strains of Pythium isolated from various Cucurbitaceae [loc. cit.], 
each of which was found to infect its particular host and those of 
the others. Together with P. butleri, they were also inoculated 
into papaya [Carica papaya], chilli [Capsicum annum], Oiiid tobacco 
[which are known host plants of P. butleri]. The six Cucurbi- 
taceae strains were only feebly positive on chilli and tobacco and 
negative on papaya, while P. butleri was parasitic on all. All the 
strains were found to agree morphologically with P. 

An investigation of potato diseases in the Khasi hills showed that 
the chief damage is caused by late blight (Phytophthora infestans). 
Storage rots caused by this fungus and by Fusarmm were severe. 
Common scab {Oospora [Actinomyces] scabies), early blight {Alter- 
naria solani), and CWticium vagum were also observed. 

Samuel (G.). Annual Report of the Lecturer on Plant Patho- 
logy- — Keprinted from Rept Min, of Agric, S. Australia for 
the year ending 30th June, 1925, 2 pp., 1925. [Received 
January, 1926.] “ 

Weather conditions were favourable for the development of 
various fungous diseases during the year. 

Take-all of wheat {Ophioholus cariceti) [see below, p. 223] was 
again prevalent, especially on sandhills and on heavy soil tending to 
open up in the summer : barley grass [Hordeum onurinum] was 
severely infected at Adelaide and elsewhere [see this Review, iv, 
p. 89], 

Young orange seedlings in the Inman Valley were attacked by a 
fungus probably identical with Ascochyta corticola [see this Revietv, 
i, p. 291]. A number of trees were completely ring-barked, but 
cases in the earlier stages were successfully treated by the excision 
of the diseased tissue and painting with Bordeaux mixture. 

Golletotrichum tabificum [C, atramentarium : see this Review, v, 
p, 124] caused a root rot of greenhouse tomatoes at Morphettville, 
this being the first record of the disease in South Australia. The 
most serious disease of tomatoes is the Australian spotted wilt [see 
this Review, iii, p. 307], which has lately invaded the greenhouses 
besides causing increasing losses in the field. There are stated to 
be numerous indications that this disease belongs to the virus group. 
A bacterial disease producing symptoms resembling those caused by 
Bacterium [Aplanohacter] michiganense [see this ii, p. 347] 

was observed in tomatoes in July 1924. The plants recovered with 
the onset of warmer weather. 

Cauliflowers at Campbelltown were attacked in July 1924 by 
Peronospora parasitica, which severely injured the leaves and pre- 
vented proper heading. The fungus was recorded for the first time 
in South Australia on cabbage seedlings in June of the same year. 
Probably this organism, like Bad, mmpesZre, which was recorded 
on cauliflowers for the first time in April 1925, had long been 
present without attracting attention. 

Beans in two localities were attacked by 
being the first record of the rust in the State. 
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HansFOEI) (C. G.). Report of tke MicroMologist. — Ann. Rept. 
B&pt, Sci. and Agrlc. Jamaica for the year ending AM 
JDecemher, 19M, pp. 21-23, 1925. 

The following references of phytopathological interest, not already 
noticed from other sources, are included in this report. 

In June 1923, a number of plants of the China banana (J/as 
cavendiskii) were inoculated with the Panama disease organism 
[Ftmirkim evMnse] and up to the time of writing they have shown 
themselves to be immune from the disease. Other diseases of 
bananas observed dur’ing the year were black spot {(Jercimpoeo: 
oimsarmn) and a leaf spot of undetermined cause found in a single 
locality. Inoculations with various fungi isolated from the spots 
in the latter case failed to reproduce the disease. 

Tobacco was affected by -a rot of the basal portion of the stem 
caused by a, species of, Pliytop)hthara, while in other cases a similar 
disease was due to a species of Rhizoctonta. Rhyiophthora \iih- 

.and Actinomyces scahles were found' on 

potatoes. 

' , Elsewhere 'in^ the, report (pp. 2'-3) reference is made to the increase 
from 4,007 in 1923 to 6,698 in 1924 in the number of plants attected 
by the Panama disease of bananas detected and destroyed [see this 
Review, r, p. 111]. ,In certain areas .the Gros Michel is clearly 
doomed, and some other, resistant, variety must be grown. In 
addition to the China variety, -the Kobiista, recentl}' introduced 
from Central America, is known to be res.istant to F. cube use. Both 
these varieties, however, are unpopular eommercially. The China 
is inferior to Gros Michel in carrying power, only grows well on 
good land, the bunches are loose in habit, and the tips of the fruit 
subject to rotting. The Robusta, which is stated to be distinct from 
the Giant Fig [see this J2av^e^i;, iv, p. 296], appears to be closely 
similar to the Congo, which has proved a commercial failure in 
Costa Rica. Its fruit appears to be identical in texture and flavour 
with the ordinary banana of commerce, but the stem and skin are 
more delicate and subject to bruising. Experiments have shown 
that Jf. and does not produce seeds even 

when fertilized with pollen from wild species, and as no disease- 
resistant strain of the Gros Michel has yet been obtained, the 
problem of finding a banana resistant to Panama disease and suit- 
able for the market is regarded as a vital one for the industry as a 
whole. Soil sterilization with chemicals has proved unsuccessfui 
-against F. cnhense, except where corrosive sublimate has been used 
in enormous quantities and at a prohibitive, cost. 

The campaign against mosaic disease of sugar-cane was con- 
tinued. The two resistant canes, Mexican Striped and Badila, sent 
from Honolulu, have been propagated for trial on estates. Tests 
with half-bred ‘ Uba ’ canes and other mosaic-resistant varieties are 
in progress. 

Work connected with insect 'and’ fungus pe,sts and their control. 
— Rept. Agric. Dept St Yincent for the year 1924, pp. 16-25, 
1925. 

The following references of phytopathological interest are con- 
tained in this report (pp. 22-25). 
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The soft rot of cotton bolls due to Phytophthora sp. was prevalent 
during periods of high humidity and caused a loss of 25 per cent, of 
the bolls in some instances. Experiments in its control by spraying 
the soil with Burgundy mixture, on the assumption that the spores 
are carried over in the soil from one season to the next, gave certain 
indications of promise, but require to be repeated. In a few low- 
lying situations, especially where weeding had been neglected, 
cotton seedlings suffered severely from the attacks of Selerotmm 
rolfsii. The West Indian cotton leaf mildew {Ovidariopsis gos- 
sypii) continued to be prevalent late in the season. 

Root disease of sugar-cane (attributed to Marasmms saocliari) 
occurred on an extensive scale in the island, especially on poor 
soils. The rind fungus (Melanconium sacchari) and pineapple 
disease {Thielaviopsis paradoxa) were also observed on this crop. 

Leaf rust \_Piiccinia arachidis] was common on groundnuts 
nearing maturity, and a few cases of maize smut [Ustilago 
were reported. 

Campbell (J. G. C.). Report by the Mycologist for the year 
1924. — Ann. Kept. Fiji Dept. Agric. for the year 19M, pp. 13- 
14, 1925. 

Amongst the diseases recorded in this report, the first pre- 
sented by a mycologist in the Fiji Islands, the following may be 
mentioned. 

Coco-nuts were attacked by thread blight, believed to be caused 
by a species of Corticmm [? G. penicillatiim : see this Revieiv^ \\ 
p. 136] ; stem bleeding disease {Thielaviopsis paradoxa) ; leaf spot 
(Pestalozzia palmarmn) ,* and smut [Grapliiola cocoinaf which was 
also found on fan palms. 

Pineapples were injured by Thielaviopsis paradoxa, and papaws 
suffered from fruit rot and dying-off of the trees associated with a 
species of Phytoplithora. 

Other records include tomato leaf spot (Septoria lycop)ersiGi ) ; 
cacao black rot (I Phytophthora faberi) ; rot of citrus fruits due to 
Penicillium and Phytophthora; coffee rust [Hemileia vastatrix); 
cotton leaf spot {Mycosphaerella gossypina) ; and false smut of rice 
{Ustilagi noidea virens). 

Gabdner (M. W.). Indiana plant diseases, 1923.— P-roc. Indiana 
Acad. Sci., xxxiv {1924), pp. 297-313, 1 fig., 1925. 

This is the fifth of a series of annual reports recording the occur- 
rence of plant diseases in Indiana [see this Review^ iv, p. 23], The 
climatic conditions of th6 year are discussed in relation to the 
prevalence of the various diseases. In addition to fruits, vegetables, 
and cereals, references are made to diseases of forest and shade ti'ees 
and ornamental plants. As in the previous reports, the diseases are 
arranged alphabetically by hosts and bibliograpbical references are 
given. The following items of phytopathologieal interest, not 
already noticed from other sources, are included. 

A severe epidemic of fireblight {Bacillus amyZowms), the worst 
that has occurred for several years, caused great damage to apple 
trees, especially Jonathans ; pears also suffered considerably, though 
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less than apples. Sooty blotch {Phyllaehom pomigena) was ex- 
tremely severe as the cause of an objectionable blemish on apple 
fruit. Core mould (usually caused by a species ol AlternaTia) was 
fairly frequent in Delicious, Stayman, and Winesap apples, and is 
attributed to the short, open calyx tube that may be found in these 
varieties. Alter miria spots centred around the lenticels were 
observed in stored fruit. 

Lima bean plants [Phaseoliis hmatiis] were attacked by a spot 
disease corresponding to the bacterial spot disease recently 
described in Wisconsin [and attributed to a new species, Baetermmi 
vvridyxtcierhs: see this iierieir, iii, p. 124], but the author’s cultural 
and cross-inoculation tests have established its identity with Bac- 
termm vignae [see this Revieiv, ii, p. 486]. Other hosts of this 
parasite are Adsuki [Phaseolus anpwAtris], velvet bean [^Stizo- 
lohimn cfoeringfiaimm], hyacinth bean \^Dolkhm and tick 

trefoil [Des7nodivm sp.]. 

Radishes were heavily attacked by black root caused by Aemato- 
spomngimn [Pythmm] apKmiiderinthatimi, to which tlie white 
Chinese variety is said to show some resistance. 

Anthracnose of black raspberry occdieui^aZis], caused by 

Pleciodiscella ve^ieta, is stated to have frequently prevented crop- 
ping owing to the fact that the bearing canes were girdled and died 
just before the fruit matured. 

Tobacco was attacked by blackfire (Bacteriumi wild- 

fire {Bad, tabaciim), root rot {Tideiavia basieola)^ frog-eye spot 
(Ce7xospo7'a mcotiarhae), and mosaic. Inoculations by Kendrick 
with the virus of the destructive winter blight type of tomato 
mosaic [see this Eevieio, iv, p. 708] are reported to have produced 
typical mosaic mottling and also a necrotic spotting on leaves of 
tobacco. Though most recent workers do not consider necrotic 
spots to be a symptom of tobacco mosaic, these expeiiments suggest 
that the earlier observations of Beijerinck and others in regard to 
their association with mosaic were well founded [see also above, 
p. 195]. 

Rivera (V.). Azione dei raggi X sopra i tumori vegetali. [Action 
of X-rays on plant tumours.] — Riv, de BioLy vii, 4-5, pp. 449- 
465, 4 figs., 1925. [Received January, 1926.] 

Following up the work of Gosset, Magrou, and their colleagues 
[see this Revietv, iv, p. 25] on the irradiation of plant tumours, the 
author carried out a series of experiments which are here described 
at greater length than in his paper already noticed from another 
source [see this Eevmv, v, p. 82]. 

Levine (M.). Morphological changes in Bacterium tnmefaciens* 
— Sciemey N.S,, Ixii, 1610, p. 424, 1925. 

In a study on the crown gall organism, Bacterium ■tumefacienSy 
daily smears from cultures were made over a period of 72 days. A 
two-days-old culture shows long rods, which not infrequently are 
headed in appearance. These rods later break up until (after 20 
days or less) they are replaced by small, faintly straining cocci, with 
occasional slender bacilli. The zoogloeal mass appears to increase 
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with the age of the culture and the cocci seem to disappear, a smear 
from a three-months-old culture showing an amorphous mass of 
jelly-like substance, with occasional deeply stained, minute, spheri- 
cal bodies. It is thought that the variation in the size of the 
organism recorded by different observers may be due to the age of 
the culture not having been considered. 

In a large number of the cultures, numerous small, lenticular 
bodies appear, equal in length to, but rather wider than the rods. 
These bodies stain deeply at each end, whilst the centre fails to 
colour. They are considered to be spores. When transferred to 
fresh media they give rise to new rod-like bodies. 

Mains (E. B.)* Observations concerning the disease snsceptiMlity 
of cereals and wild grasses. — Proc. Indiana Acad, Sci., xxxiv 
{1924), pp. 289-295, 3 figs., 1925. 

Notes are given of the author’s observations during the past two 
years on varietal susceptibility to disease in various cereals and 
wild grasses. 

In 1923, crown rust of oats {Puccinia coronata) [P. ZoZii] was 
very severe at the Purdue Agricultural Experiment Station. The 
varieties logren and Ohio 201 were resistant, while Iowa 103, Irish 
Victor, Miami, and Cornellian were only moderately infected. In 
1924, a leaf spot due to Helminthosporiiom avenae caused heavy 
damage, to which Minota and Minnesota 358 were highly resistant, 
while only a slight amount of infection occurred on Silvermine, 
Ohio 201 and 202, Cornellian, Irish Victor, Kanota, Fulghum, and 
White Cross. 

In connexion with some studies on rye diseases, developing 
sporophores of ergot {Clamceps purptirea) contained in pots infected 
a nursery containing a number of varieties of winter and spring 
wheat and barley, and a garden with many wild grass species. 
The heaviest infection was observed on the Yeoman C.I. 6223 
variety of wheat, while Wisconsin Wonder and Warden C.I. 4994 
w^ere also severely attacked. Among the barleys, Kitzing C.I. 189 
and Princess C.I. 1428 showed heavy infection. The occurrence of 
this disease on wheat and barley is stated to be somewhat unusual 
in Indiana. Very heavy infection was observed on the following 
wild grasses : Dactylis glomerata, Bromus margiriatus, B, secalimiSy 
B, inermis, Agropyron cristaium, A, inerme, A, repens^A, smithii, 
Hystrix hystrix, Sind Elym^is condensatus. 

In the spring of 1924, considerable differences in varietal suscepti- 
bility to scab iGibberella saubinetiij were noted among a number 
of spring wheat varieties. Very heavy infection occurred on 
Marquis, Sbei C.I. 4588, and C.I. 3142, 3747, and 3756; heavy on 
Yaraslov C.I. 1526, three strains of Arnautka, Velvet Don, two 
strains of Kubanka, two strains of Polish, and eleven others ; and 
slight on seventeen, including Norka 0.1.4377, Khapli C.I. 4013, three 
strains of Emmer, Bearded Spelt C.I. 1774, two strains of Dixon, 
Yeoman C.I. 6223, Blount’s Lambrigg C.I. 5021, Glaicia G.I. 2463, 
Red Resaca C.I. 6391, and Huron C.I. 2315, 

In 1923 several clumps of Festuca capillata hegsm to die off, and 
the damage steadily increased during the summer. From the 
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affected stems and leaves a species of ilfarasmms developed, closely 
resembling M. interstitians [see also this Eevieiv, iv, p. 474], 

Guyot (L.). lies maladies bact^rieimes cliez les G-ramin6es, 
[Bacterial diseases of Gramineae.] — Rev. de Bot. Ap^Mqiiie, v, 
52, ppy920-925, 1925. 

This is a list, together with brief descriptions of the symptoms 
and some bibliographical references, of the bacterial diseases 
recorded in various parts of the world on maize, sorghum, and 
other cereals, and also on sugar-cane. 

Investigaci^n sobre perdidas de la cosecba de Trigo en las Pro- 
vincias de Santa Fe y Cordoba. [Investigations as to the 
losses in Wheat yield in the Provinces of Santa Fe and 
Cdrdoba.] — Mm. Agric. Rac. (Buenos Aires), Sece. Prop, e 
Triform. Oirc. 557, pp. 815-818, 1925. 

As a result of the unusual meteorological conditions in 1925, the 
wheat crop in the provinces of Santa Fe and Cdrdoba (Argentine 
Republic) sustained very considerable damage from rust, which was 
the chief cause of a disastrous harvest, in spite of the fact that the 
heavy rains had produced a most luxuriant growth and led to 
expectations of a bumper crop. This excessive vegetative growth 
seems, indeed, to have favoured the rust attacks. 

Pucoinia triticina ordinarily causes more damage in the Argen- 
tine than P. gramirvis tritici, and efforts have been concentrated on 
obtaining varieties immune from attack by this species, such as the 
hybrid Chino-Barleta No. 38, 'which has given very satisfactory 
results. In 1925, however, the meteorological conditions in Cdrdoba 
and Santa Fe (high rainfall, late frosts, unusually warm showers 
at flowering time, and hot winds later) led to a severe outbreak of 
the black rust (P, grmiinis), ■which spread rapidly and with extreme 
virulence, such as has not previously been experienced in the 
country. This rust appears ordinarily in October in the Argentine 
while P. tritwina develops in September, and in normal years the 
former is too late to do much damage. The low yields of last 
season (average under 500 kg. per hect. harvested), while primarily 
due to rust, were in part the result of the unfavoui-able weather 
conditions during the formation of the ears referred to above. 

V* Caron-Eldingex. Ber Bostbefall des Weizens in Jabre 1925. 
(The incidence of rust on Wheat in the year 1925.] — Deidsche 
Landw. Presse, Hi, 38, p. 450, 1925, 

The damage caused by yellow, and to a lesser extent, brown rust 
of wheat [Pucci nice glumarmn and P. triticinci] in Germany is 
stated to have been more severe in 1925 than at any time during 
the last fifteen or twenty years. 

The long periods of drought in Germany in the summer of 1925 
would not have been expected to favour the development of the 
fungus, but evidently the four or five days' wet and stormy weather 
during the latter part of June provided the necessary conditions 
for an extremely sudden outbreak of the disease. The subsequent 
drought failed to check the spread of infection. Even the highly 
resistant Heibs Dickkopf and a number of other selected varieties 
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were severely attacked, only one of the writer’s selections remaining 
iiBiniine. 

The amount of damage to the crop appears to be correlated 
exclusively with the time of attack [see also this Mevieio, iv, pp. 657, 
658]. When this occurs before flowering the crop is partially or 
wholly destroyed. No loss need be anticipated when infection is 
delayed till ten days or a fortnight after flowering. 

Kightlinger (G. V.). Preliminary studies on the control of 
cereal rusts by dusting.—Fhytopath., xv, 10, pp. 611-613, 
1925. 

During 1924 experiments were conducted to determine the value 
of sulphur in the prevention of rust infection of cereals [see also 
this Review, v, p. 150]. After numerous laboratory tests on the 
inhibitory effect of several sulphur dusts on the germination of the 
uredospores of Puccinia coromita [P. loliPj, it was decided to use 
90-10 sulphur-lead arsenate dust. 

In greenhouse tests with 2,071 oat plants infected by P. lolii 
and P. graminis avenae, the 1,057 dusted plants showed only two 
sori as compared with 4,517 in the 1,014 untreated individuals. 

In a field test, six out of thirteen plots of oats were dusted four, 
five, or seven times. A count of infected versus healthy plants in 
plot (3), control, and (4), dusted seven times, revealed the striking 
efficacy of the dust, the percentage of leaves infected being 0-03 in 
the latter and 74*35 in the former. The percentage of infected 
leaves in the five central rows of each plot ranged from 0-00 in the 
plot dusted, seven times to 99*14 in one of those receiving no 
treatment. 

Stakman (E. C.), Levine (M. N.), & Griffee (F.). Webster, a 
common Wheat resistant to black stem rust- — Pliytopath., 
XV, 11, pp. 691-698, 1 fig., 1925. 

Webster, C.I. 3780, a recently named variety of common wheat 
{Triticum vvdgare), appears to be resistant to more physiological 
forms of Puccinia graminis t/ritici than anj^^ other common wheat 
now known. It is an awned, hard red spring variety, the resistance 
of which was first observed in South Dakota in 1917. Webster 
has been inoculated with 19 physiological forms of P. graminis 
tritici, to all of which it is relatively resistant. No other variety 
of common wheat is known to be resistant to five of these forms. 
The rust resistance of Webster is apparently due to the large 
amount of sclerenchyma in proportion to collenchyma in the stem. 
It seems probable that it will also prove resistant to the remaining 
20 physiological forms of P. graminis tritici found in North 
America, to three of which no vulgare whesit is known to be 
resistant. If so, it will be possible to use vulgare wheats entirely 
as parents in crosses for rust resistance, instead of resorting to 
durum and emmer varieties, which are unsuitable for this purpose 
on account of chromosome incompatibility and consequent h^igh 
percentage of sterility [see also this iv, p. 532]. W^ 

has 42 chromosomes in the somatic cells and is therefore classed as 
a common wheat, although the spike is somewhat spelt-like and 
the glume has a well-developed keelG^^ ^ ^ ^ 
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Gregory (C. T.). Tlie loose and stinking smuts in Indiana. — 
Proc. Indiana Aead. Sd,, xxxiv {1924), pp; 285-288, 1 fig., 
1925. 

Exceptionally severe losses (double the average) were caused 
throughout Indiana in 1924 by loose smut of wheat \Ustilago 
fnitimij. Considerable evidence was obtained of the efficacy of the 
hot water treatment [see this Revieic, iii, p. 712] in the control of 
this disease. In only one out of sixteen fields in which Michikoff 
wheat was grown from treated seed distributed from the Purdue 
Experiment Station in 1920 was there more than 0*5 per cent, of 
infection in 1924. Similar data are stated to be available in the 
case of certified Michigan Amber, Ruby, Poole, and Fultz. Certain 
sudden cases of an increase in the amount of loose smut in certified 
wheat that have been observed emphasize the necessity of cultivation 
at a distance from infected fields. 

Various instances of injury to the seed from hot water treatment 
are cited. In 1922 a batch of seed was treated on 5th October 
and sowing was postponed nntil the 15th, owing to wet weather. 
Only 25 per cent, of the treated seed germinated, and on examination 
of the remainder every grain was found to be mouldy. 

Bunt [Tilletia levis] was extremely severe during 1923 and 1924. 
In the former year, the smut spore dust caused an explosion in 
a threshing machine. Faimiers in various localities reported market 
price reductions of 5 to 50 cents per bushel owing to the disease, 
and in some cases the wheat was rejected. Excellent control was 
obtained by treatment with copper carbonate dust at the rate of 
3 oz. per bushel. The various types of apparatus for, and certain 
other features of, the treatment are briefly discussed. 

Ver MOREL (Y.). lie vitriolage des semences, son remplacement 
par le verdissage pour preserver les Bles de la carie. [The 
substitution of copper acetate for copper sulphate in seed 
treatment for the control of bunt of Wheat .] — Comptes Rendus 
Acad, d'Ag^ic. de France, xi, 32, pp. 885-892, 1925. 

The writer’s experiments [the technique of which is briefly 
described] in the control of bunt of wheat [Tilletia caries) [T,tritici 
and T. Zms] by copper acetate [see this Revietv, iv, p. 33] have 
been continued. The compound was employed both in a liquid 
and a dry form, and in each case copper sulphate was used for 
comparison. 

Very little diffei^ence was observed between the action of copper 
acetate and copper sulphate in solutions of 0*5 to 2 per cent, on the 
germination of the spores. The efficacy of the treatment was 
found to increase with the duration of contact, the 0*5 per cent, 
solution, which was only slightly effectual after 20 minutes, com* 
pletely inhibiting spore germination at the end of an hour. When 
the spores were rinsed after 5 minutes’ contact with the 1 and 2 
per cent, solutions, and 20 or 40 minutes at 0*5 per cent., some 
germination occurred, but where rinsing was omitted none of the 
spores germinated after 5 minutes. 

Dusting with copper acetate or copper carbonate at the rate of 
0*15 percent, of the weight of the seed gave complete control of 
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infection. Preference is given to the former, which is stated to be 
more readily obtainable and more easily manipnlated than the 
latter, besides causing less injury to the seed and to the subsequent 
development of the stand. Brief directions are given for the 
application of the dust, which should be used at the rate of 150 gm. 
per 100 kg. of seed.« 

PouziN (P.). Encore le traitement a sec des semences. [Further 
notes on the dry method of seed treatment.]— d'Agric. 
Prat,, Ixxxix, 45, pp. 378-379, 2 figs., 1925. 

In continuation of his previous experiments in dusting wheat 
seed for the control of bunt \Tilletia tritici and T, lev is : see this 
Revieiu, iv, p. 34], the writer has successfully utilized anhydmus 
copper sulphate and a preparation known as vitrioline (Schloesing, 
Marseilles), which appears to satisfy all the requisite conditions at 
a moderate cost (4 francs per kg.). Anhydrous copper sulphate, 
mixed with half its weight of wood ash, ground lime, or dephospho- 
rated slag, has also been used. The commercial brands of copper 
sulphate, including that designated as ^ snow are not recommended. 
In default of a special apparatus, the copper sulphate should be 
dried in an oven at a temperature of about 200° C. and the resulting 
dust applied at the rate of 100 to 300 gm. per kg. of seed. Brief 
directions for treatment are given. 

Krauss (J.). Beitrag stir Frage der Trockenheize. [Contribution 
to the dusting problem.] — Nachriclitenhl, PeidscL PJlanzen- 
schutzcUensty v, 11, pp. 87-88, 1925. 

Experiments have been carried out at the Hohenheim Plant 
Protection Institute with a view to discovering a dry seed treat- 
ment for the control of bunt of wheat [Tilletia tritici and T. Zeris] 
which should combine efficiency with reasonable economy in use. 

The application of a mixture consisting of I part of paraform 
[paraformaldehyde] and 4 parts of finely ground calcined or dry 
slaked lime, at the rate of 150 gm. per cwt. of seed, gave a marked 
stimulus to germination, but it was observed that the slightest 
delay in sowing after treatment led to a great reduction in yield. 
In one plot the grain yield of seed stored for 20 days after treat- 
ment was only 59 per cent, of that in the control plot. Similar 
effects are to be feared where the seed is sown in very diy soil or 
exceptionally late in the year [see also this Bevieio^ i^ P* 

Tisdale (W. H.), Taylor (J. W.), Leukel (R. W.), & Grieeiths 
(Marioh a.). Hew seed disinfectants for the control of hTinl 
of Wheat and the smuts of Oats and Barley.- — Phytopath., 

11 , pp. 651-676, 4 pL, 1925. 

The results of four years’ experiments carried out at Arlington, 
Virginia, and Manhattan, Kansas, in the control of bunt of wheat 
[Tilletia hvis], loose and covered smut of osbts [Ustilago avenae 
and Z^AZe^s], and^^ covered smut of barley [U. nuda smd 

U . AorcZei], with a number of new seed disinfectants, are described 
in considerable detail, and also presented in tabular form. 

In the preliminary tests copper carbonate dust gave excellent 
control of bunt and improved the yield of the wheat crops. Against 
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the smuta of oats and barley it was less successful. Among the 
more promising of the mercury compounds used in these tests were 
chlorophol, corona No. 620, germisan, semesan, and uspulun. 

The more efficacious compounds wmre further tested in fortieth- 
acre plots, in which copper carbonate again gave the best control of 
bunt besides stimulating germination and increasing the yield. 
Some of the liquid mercury treatments also gave very satisfactory 
results, but their use is not considered practicable in view of the 
efficacy, economy, and ease of manipulation of the copper carbonate 
treatment. ' , 

None of the dusts gave adequate control of the oat and barley 
smuts, and formaldehyde (1 in 320) remains the most effective 
liquid treatment against the former diseases, Chlorophol, corona 
No. 620, germisan, uspulun, and semesan all proved superior to 
formaldehyde in the control of the barley smuts, besides stimulating 
germination and increasing yield. These materials are more 
expensive than formaldehyde and involve some risk to stock fed 
with the treated grain. 

Krauss (J.). Hachdosiertiiig von q.uecksil'berlialtigeii Beizmitteln. 
flir Getreide. [Replenishment of mercurial disinfectants for 
cereals.] — Zeitschr. A nge^v. Gkem., xxxviii, 48, pp. 1088-1091, 
1925. 

Tests were carried out at the Wiirttemberg Plant Protection 
Institute to determine the requisite concentration at which solutions 
of germisan, uspulun, and urania [formerly known as Hohenheimer 
beizo] must be added to bring the concentration of a solution in 
which cereal seed grain has been steeped up to the original strength 
for further use [see also this Review, iv, p. 492]. Full details of 
the experimental technique are given, and the results are px'esented 
in tabular form. 

Germisan and uspulun are stated both to contain 17-5 per cent, 
of mercury, compared with only 6 per cent, in the case of urania. 
It was shown that after 30 minutes’ immersion in a 0*25 per cent, 
solution at the rate of 2 1. per kg. of grain, the bulk of the solution 
must be made up with a 0*65 per cent, solution of uspulun, 0«57 per 
cent, of germisan, and 0*52 per cent, of urania, in order to obtain 
the original concentration. After five minutes’ immerBion in a 0’25 
per cent, solution, the amount of mercury adsorbed by the grain 
was found to be 83 per cent, with uspulun, 79 per cent, with 
germisan, and 55 per cent, with urania of that adsorbed in half an 
hour, which amounted to 81, 90, and 91 per cent., respectively, of 
that adsorbed in one hour. 

McKrXNKV (H. H.). Foot-rot diseases of Wkeat in America.— 
U.S. Dept of Agric, BulL 1347, 40 pp., 6 pi. (1 col.), 2 figs., 
1 graph, 2 maps, 1925. 

The foot rot diseases of wheat, a term used to cover any basal -rot 
of wheat plants after they have passed the seedling stage, are stated 
to be rather widespread in America, where they cause crop losses 
of economic importance in several of the principal wheat districts. 
The writer’s studies on the problems connected with these diseases 
have convinced him that careful consideration should be given to 
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Bolley’s suggestion [NoTth Dcilcotct Agvic, Ex^per. Stcit. Bull, 107, 
1913) that the low yield in many of the chief wheat-growing 
districts is not primarily correlated with low soil fertility, the 
prevalence of injurious soil fungi being probably, in many cases, 
the limiting factor. 

A full discussion is given of the foot rot caused by Ophioholm 
graminis [see this Review, i, p. 381; v, p. 26], which is known to 
occur in many parts of the United States, as well as in Europe, 
Australia, and Japan. 

As the problem of nomenclature of this foot rot fungus now 
stands, it appears that ascus-bearing type material of 0, eucryptiis 
(Berk, and Br.) Sacc. and 0. cariceti (Berk, and Br.) Sacc. is no 
longer in existence, and therefore the original descriptions and 
drawings of these species are the sole means of identification. On 
this basis and on that of Saccardo's description of 0. graminis, it 
seems reasonable to conclude that all three species are distinct. 
Since the species identified by the winter and other workers [loc. 
cit.J as the cause of foot rot agrees in its essentials with Saccardo's 
description, the name 0, graminis is retained. 

It has been found that the frequently smooth pycnidia of 
Wojnoivicia graminis are in many cases indistinguishable from 
the perithecia of 0. graminis, both with respect to form and position 
on the host [see this Review, iv, pp. 88, 662]. The writer knows 
of no published description whereby these organs can be dis- 
tinguished with certainty, and all his observations indicate that 
any attempt to identify 0. graminis on the basis of the perithecia 
alone, unless the contents are examined microscopically, is likely to 
cause confusion. 

Helmint}LOsp)orinm sativum [see this Revieiv, iii, p. 65 ; iv, p. 407] 
is widespread in the United States throughout the winter and 
spring wheat regions. The foot rot caused by this organism is 
described in detail. 

During the past five years a foot rot, which appears to be distinct 
from, or to be a very unusual manifestation of, that caused by 0. 
graminis, has been observed in Washington, Oregon, and California. 
Of the two predominant fungi isolated from the tissues of diseased 
plants in the two fix'st-named States, one resembles W. graminis 
and the other Leptosphaeria lierpotrichoides [see this Review, iii, 
p. 579 ; iv, p. 662]. The general appearance of the diseased plants 
is similar to that of those affected by 0. graminis, but the discolora- 
tion of the culm bases and roots extends farther up the stems and 
is brown rather than black, though not so pale as in the case of 
infection by H, sativum. The new foot rot causes a collapse of the 
cells at the base of the culms, resulting in breaking of the stems 
and general lodging of the plants in infected areas. 

Other fungi capable of causing foot rot include Scierotium 
rhizodes [see this Review, RMzoctonia sp. ; Eelmintho- 

spormm spp. ; and J?. tetramera which was found associated 
with a foot rot of winter wheat in Oklahoma in the spring of 1923. 
The simple or compound conidiophores of the new species are dark 
olivaceous to brown, with septa 5 to 50/i apart, producing, at 
irregular distances from their bases, chiefly four-celled, dark oliva- 
ceous to brown, symmetrical conidia, measuring on an average 30-6 
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by 13“6/i, borne in clusters of two or three to over fifty. On 
potato-glucose agar the fungus forms numerous long, simple or 
branched sclerotia, consisting of a hard, white pseudoparenchyma 
with an outer black rind, from which many hyphal strands develop. 

[see this Review, ii, p. 536; iii, p. 201] has 
not been found by the writer associated wfith a true foot rot as 
distinct from seedling blight. 


Melhus (I. E.) & Van Haltebn (F.). Sclerospora on Corn in 
America. — Phytopath., xv, 11, pp. 724-725, 1925. 

Sclerospora graminicola (Sacc.) Schroet. is stated to be very 
prevalent in Iowa on green foxtail {Setaria vi/ridis) [see this Revietu, 
iv, p. 398]. Experiments in the inoculation of maize with the 
downy mildew from this host gave positive fesults on dent, sugar, 
flint, and pop varieties (the last-named being the most susceptible), 
infection occurring before the emergence of the plumule from the 
soil. In many cases 90 per cent, of the plants used in the tests 
contracted the disease. Two varieties of millet (S, ikilica and 


susceptible. 

Some of the symptoms on green foxtail and on maize differ 
markedly. On the latter a greyish blotching and mottling may 
extend throughout the plant, wdiile in other cases only a few 
mottled yellow spots or intervascular longitudinal stripes develop. 
Irregular, isolated spots, one-quarter to several inches in length, 
often develop rapidly in apparently healthy seedlings. The symp- 
toms usually appear within ten days after the emergence of the 
plumule, but they may not develop for three weeks. Diseased 
plants are nearly always stunted and some die when only three 
inches tall, while others develop a bushy, stocky appearance due to 
the production of the normal number of leaves on a stalk with 
shortened internodes. This dwarfing closely resembles that described 
by Weston as due to S. philippinensis [see this Review, i, pp. 40, 
169]. Oonidial sporulation is somewhat sparse on maize, while 
oospores have never been observed on this host. The heaviest 
sporulation on maize is much less than the average on S. viridis, 
and occurs only in the seedling stage. 

Soil from a field Avhere downy mildew w^as abundant on S. viridis 
in the previous year proved infectious when foxtail was grown in 
it. The oospores evidently overwinter in the soil and infect the 
germinating seed in early spiing, further spread probably taking 
place by means of the conidia. There are indications that the 
oospores remain viable in the soil for long periods, so that successive 
crops of foxtail may be infected from this source as well as by the 
conidia. 


Immer (F. R.) & Christensen (J, J.). ' The reaction of selfed lines 
and crosses of Maize to XTstilago zeae. — Phytopath., xy, 11, 
pp. 699-707, 1925. 

Previous investigations have shown [see this Review, iii, p. 716 ; 
iv, p. 602] that selection in self-fertilized lines can be used to isolate 
lines of maize which vary considerably in their mode of reaction to 
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Ustilago zeae. In the present paper the results are reported of 
a study on the manner of reaction to smut in the and F 2 genera- 
tions and in back-crosses, where selfed lines of known inheritance 
were used as parents. 

The probable error method was used to determine what differences 
could be considered significant. The probable error in percentage 
decreased uniformly with the percentage of smut infection in the 
systematically replicated plots. For the entire experiment the 
probable error was 17*1 per cent. 

The parent lines developed a uniform percentage of smut from 
year to year (1922-24 inclusive). The factors determining resistance 
or susceptibility were transmitted in the same way in both male 
and female gametes. There was no indication of dominance or 
susceptibility to smut reaction, and further studies are necessary to 
determine how many factors are involved [see also this Revieta, iv, 
p. 537]. Low smut strains selected under normal field conditions 
should be tested in an epidemic in order to confirm their resistance. 

The inheritance of ' firing ' (a condition characterized by desicca- 
tion of the leaves, especially at the tips, and the appearance of long, 
slender blotches apparently following the vascular bundles) can be 
adequately explained on the basis of a single factor. There was 
no apparent correlation between smut and firing. 

Koehlee (B.) & Pettinger (N. A.). Diseases in Illinois seed 
Corn as found in the Fifth Utility Corn Show, — Illinois 
Agric, Exper, Stat. Circ, 299, 8 pp., 3 figs., 1925. 

Tabulated data are given on the diseases of maize seed grain in 
the northern, central, and southern sections of the State of Illinois, 
based on a study of the germination records of the samples shown 
at the Fifth Utility Corn Show at Urbana in 1925. Scutellum rot 
[see this Review, iv, p. 665] was found to be the most prevalent 
disease, and a close relationship appears to exist between suscepti- 
bility to it and a soft, starchy endosperm. If this is the case, selec- 
tion for horny kernels should lessen the amount of infection. This 
does not, however, apply to infection by Diplodia zeae, which 
occurred more frequently in the yellow maize with a horny endo- 
sperm than in the white samples, but was the least prevalent of all 
the diseases on the whole. 

Other ^ diseases identified were those due to Cephalosjjormm 
acremonium, Fusarium moniliforme, and Gibberella saubmetii, 
which occurred in the order given, in the north and centre of the 
State, while in the south F. moniliforme was next to scutellum rot 
in prevalence and was followed by (7. acremonium. 

Koehler (B.), Dungan (G. H.), & Holbeet (J. R.). Factors 
influencing lodging in Cotu.— Ill inois Agric, Exper. 8tat. 
Bull. 266, pp. 311-371, 19 figs., 5 graphs, 1 diag., 1925. [Re- 
ceived January, 1926.] 

In connexion with a study on lodging in maize, it was ascertained 
by seed infection and inoculation experiments [the results of which 
are fully discussed and presented in tabular form] that increases in 
the percentage of leaning stalks (i. e., those inclining 30 degrees or 
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more) occurred when the seed was infected with Diplodia zeae, 
when starchy seed susceptible to scutellum rot [see last abstract] 
was used, or when the seed was naturally infected or artificially 
inoculated with Gihberella saiibinetii [see also this Mevievj, iv, 
p. 665]. On the other hand, no significant increases in the number 
of leaning plants occurred when seed was infected with Gephalo- 
sporiunni acremonium or Fusarmm moniliforme, and the increases 
were doubtful when horny seed susceptible to scutellum rot 
was used. 

Increases in the percentage of broken stalks due to seed infection 
occurred only when seed was infected with G. acremoniim^ or when 
starchy seed susceptible to scutellum rot was used. 

Humphrey (H. B.) & Tapke (V. F.). The loose smut of Rye 
(Ustilago tritici). — Pkytopath., xv, 10, pp. 598-606, 3 figs., 
1925. 

The occuxTence of loose smut in rye was first observed in 
North Dakota in 1913 (Journ. Washington Acad. Sci., iv, p. 384, 
1914), since when it has appeared in a number of States. So far, 
however, the disease has assumed no economic importance. 

Comparative cultural and microscopic studies of this smut and 
loose smut of wheat {Ustilago tritiei) failed to reveal any difference 
between them. The reaction of the rye plant to infection is also 
similar to that of wheat, except that in the former case the total 
destruction of a part (frequently the lower third or half) of the 
head is the rule, while in the latter all the florets are usually killed. 

Cross-inoculation experiments [the details of which are given] 
in which heads of both wheat and rye were inoculated with spores 
of loose smut from rye and wheat, I'e^ectively, gave further proof 
of the identity of the two smuts. 

Of the thirteen varieties and selections tested, only two were 
found to be susceptible, namely, Rosen (C.I. 195) and Rirnpau 
(C.L 126). 

Bmfermedad de los Naranjos. [Disease of Oranges.]— RoL Agric. 
Indus, y Com. Guatemala, iv, pp. 159-160, 1925. 

A brief description is given of the symptoms of gummosis [see 
this Bevieiu, iv, p. 276], which is stated to be widespread in Guate- 
mala on widely divergent types of soil. Bitter oranges [Cis^rits 
bigaradia] are resistant to the disease and may safely be used as 
stocks for grafting. Brief directions are given for its control by 
means of thorough aeration of the soil ; exposure of diseased roots 
to the air for several days, and subsequent admixture of ground 
bonemeal or superphosphate with the soil used to cover them ; 
removal of all infected material ; and the application of dilute car- 
bolic acid or 8 per cent, copper sulphate to the bark of the trunk 
and branches, followed by painting with tar. 

Wiltshire (S. P.). The wither-tip disease of Limes.— Aeic; BiilL 
Misc. Inform., 1925, 10 , pp. 401-403, 2 pL, 1925. 

The wither-tip disease of limes caused by Gloeosporium limetti- 
colum [see this Review, v, p. 89], which was first recorded in the 
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island of Dominica in 1922, when it was confined to a small area 
in the south, has since spread all over the island, and is stated to be 
now seriously threatening the lime-growing industry there. A 
brief description is given of the symptoms caused by the attacks of 
the fungus on the young shoots, leaves, blossoms, and fruits, these 
being clearly illustrated in the three accompanying photographs. 

SiMMONDS (H. W.), Pests and diseases of the Coconut Palm in 
the Islands of the Southern Pacific. — Fiji Dept Agric, Bull, 
16,31 pp., 4 pL, 1925. 

On pp. 26-29 of this bulletin the author, after acknowledging 
the help of Mr. J. G. C. Campbell, Mycologist, Fiji, in their compi- 
lation, gives notes on some of the principal fungous diseases of coco- 
nuts in the islands. 

Coco-nut bud rot, recorded from various parts of Fiji and from 
Tonga, is considered to be due to Fhytophthora faberi^ which also 
causes a disease of papaws and the black pod of cacao. 

The fungus TMelaviopsis paradoxa is the cause of the stem 
bleeding disease, the first symptom of which is a reddish-brown 
exudation (which turns black on drying) from cracks in the 
surface of the trunk. On examination, the inside of the affected 
portion is found to be soft, decayed, and yellowish in colour. 

The unnamed leaf spot disease occurring in New Britain, the 
Solomon Islands, and New Hebrides [see this Revieiv, iv, p. 35] has 
recently been found in Fiji, and is believed to be allied to the thread 
blights [see also p. 215 above]. Like bud rot it occurs in wet and 
badly drained situations, where it sometimes does much damage, 
causing a considerable amount of the nuts to fall. 

Other diseases, not causing ISbrious damage, are leaf spot (Pesta- 
lozzia palmarum) in Fiji; a grey blight similar io Pestalozzia^ 
prevalent in the Solomon Islands ; a rot resembling stem bleeding 
disease but with a wet instead of a dry internal lesion, occurring on 
Vanualevu ; and GraphioUi cocotis [6. cocoim], characterized by the 
formation of small, raised, black pustules, surrounded by a pale 
yellow ring, on the upper surface of the leaf. The latter disease is 
fairly common in Tahiti and occasionally seen in Fiji. 

Cook (M. T.)*. Pufermedades del Algodon en Puerto 

[Cotton diseases in Porto Rico.] — Rev, Agric. Puerto Rico, xv, 
6, pp, 300-301, 1925. 

This is an enumeration of the diseases that have been so far re- 
corded as occurring on cotton in Porto Rico, namely, leaf spot 
{Cercosp>OTa gassy pina), areolate mildew {Ramularia areola), rust 
{Kuehneola gossypii), anthracnose {GlomereUa gossypii), boll rot 
{Diplodia gossypina and Fusarmm sp,), and root diseases due to 
Fusarium sp. and Sclerotium rolfsii. In each case a brief descrip- 
tion of the symptoms is given. This list is compiled in view of the 
growing interest in the cultivation of cotton in the island, and 
a warning is given of the possibility of the introduction of other 
diseases from abroad, especially from the Antilles and the United 
.States.'^:'" ' ■ ■ ■ ■ ■ ' 
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Kbasucki (A.). Blyssczka gamma (Plnsia gamma Ii.), szkodnik 
roslin aprawnycli .i masowy jej pojaw w ro&a 1022. [The 
owlet-moth (Flusia gamma L.), a pest of cultivated plants, and 
its epidemic occurrence in 1922.] — dioroby i Szkodyiild Roslin. 
[Diseases and Pests of Plants], Warsaw, i, 3, pp. 1~12, 1925. 
[German summary.] 

The owlet-moth (Phisia [Phytometra] gamma) was exceedingly 
destructive in 1922 in the south-east of Poland, particularly in 
sugar beet fields. Its ravages were, however, rapidly and efficiently 
checked by a severe epidemic of a fungous disease, due apparently 
to TaTkliiiimmegasper^^^ [Entomophthora megasperma: see this 
Revimv, i, p. 392], which attacked and killed almost all the cater- 
pillars as soon as they appeared. 

The attacked caterpillars at first turned yellow, more particularly 
on the ventral side, and then dark grey. The skin was wrinkled 
and loose, the body soft and flabby, and tlie caterpillars sluggish in 
their movements. The dead caterpillars were deformed, extended, 
and blackened. The skin, when rubbed between the fingers, broke 
up into a black powder, wdiile the interior was either entirely dried 
up, or contained only a small quantity of a dark brown, pus-like 
matter. For the most part, the diseased caterpillars hung on the 
under side of the leaves, occasionally attached to the latter by 
threads, an indication that the fungus killed them while they were 
beginning to spin their cocoons. In the laboratory, the disease was 
observed to kill the infected caterpillar's within 24 hours from the 
appearance of the first symptoms. 

In 1923 the moth again appeared in the same localities, but in 
very small numbers. The few specimens of caterpillars collected 
and kept in the laboratory developed a disease somewhat difiering 
in its symptoms from that described above. The skin turned yellow 
and collapsed as if the interior of the body were empty. On the 
surface, chiefly on the dorsal side, appeared blackish spots which 
did not extend over the whole body. The dead caterpillars ■were 
characteristically stretched out. In one specimen, which was 
studied more closely, the body was filled with a greenish, rather 
fluid, pus-like matter, containing (besides fatty particles, bacteria, 
and tissue detritus) short, thick, and irregularly shaped mycelial 
bodies. A conidial stage, which the author thinks may, perhaps, 
be that of Entomophthora plusiae Giard, was found in this ease. 

Babss (H. P.) & Steaens (H. C.). The green mnscardine fangns 
(Oospora destructor (Metsohn.) Delacroix) on European ear- 
wig and other insects in Oregon. — Abs. in Phytopath., xv, 11, 
p. 729, 1925. 

A fungous disease apparently identical with the green muscardine 
of Europe has repeatedly been observed at Portland, Oregon, on 
European earwigs and other insects, both outdoors and in the 
inseetary of the State Board of Horticulture. The morphological 
characters of the fungus correspond with those given by Delacroix 
and Vast for Oospora destructor [MetaTrhizmm anisopliae]. It 
was readily cultured and gave positive results 'when inoculated 
into healthy earwigs. High humidity appears to be essential to 
infection. 
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OlFERRl (R.). Studi snlle Torulopsidaceae. Sm Home generic! 
di Tomla, Entomla, Tornlopsis, Cryptococciis e sitl nome 
di griippo Tornlaceae. [Study of the Torulopsidaceae. On 
the generic names forula, EutoTxda, Torulopsis, Crypto- 
coccus and on the names of the group Torulaceae.]— 1st. 
Bot. Univ. di Pavia, Ser. 3, ii, pp. 129-146, 1925. 

In this paper the author discusses, on the basis of observations 
made by himself and previous investigators, the taxonomy of the 
genera of the Torulaceae and points out that Torula has been used 
by different authors to cover a genus of the Dematiaceae and also 
one of the Mucedinaceae, the latter including the pseudosaecharo- 
mycetes or blastomycetes. 

It is proposed to found the new group Torulopsidaceae for the 
Mucedinous forms, with the genera Torulopsis Berlese emend. 
Ciferri (= Torula Turpin p.p. and Gryptococcus p.p.) and Eutoru-- 
lopsis n.g., the former with and the latter without oil drops. For 
the forms belonging to the Dematiaceae the genex^a Torula Persoon 
emend. Sacc. and EiUorula Sacc. (as subgenus) are recognized. 

Ciferri (R.) & Redaelli (P.). Monografia delle Torulopsidaceae 
a pigmeuto rosso. [Monograph on the Torulopsidaceae with 
red pigment .] — Atti 1st. Bot. Univ. di Pavia, Ser. 3, ii, pp. 147- 
303, 8 pL, 1925. 

An historical survey of the pseudosacchai'omycetes (or blastomy- 
cetes) with red pigmentation, included by the first-named author 
under the Torulopsidaceae [see last absti'act], is followed by a critical 
study of the subfamilies Ciyptococcaeae, in which the three genera 
Klocheria Janke, Eutorulopsis, and Torulopsis ai'e now recognized 
(all distinguished by an absolute absence of mycelial hyphae), and 
Mycotoruleae, with the genei'a Sporobolomyces, Candida, Mycotorula, 
and Pseudomonilia (all with hyphae). A third subfamily may be 
required to include the doubtful genus Blastodendrion OtB>. 

A detailed description of a number of species determined from a 
lai'ge collection of strains of red-pigmented Torulopsidaceae, mostly 
pathogenic to man or animals, is given. These include species of 
all the above genera except Candida and Pseudomonilia. In each 
case the morphology and cultui^al charactei's are described, and their 
biochemical properties are given in tabular form. 

In the second part of the paper the authors discuss at length the 
importance of the red-pigmented Torulopsidaceae as human and 
animal pathogens. Various cases are cited which illustrate the 
active parasitism of the pseudosaccharomycetes in the living sub- 
stratum. Three distinct groups are defined. The first group 
includes fungi of undoubted pathogenicity which have been isolated 
in pure culture directly from the patient ^nd are in certain cases 
closely associated with a form of chronic blastomycosis with mul- 
tiple foci, iu others with a general cachexia without definite foci of 
disease. Of the red ferments belonging to this group studied by 
the author Mycotorula muris (isolated from a blastomycetic growth 
on a rat) is described in some detail. Notes are also given on a few 
other forms described in the literature. 

The second group comprises fungi which ordinarily live as sapro- 
phytes but which are capable of becoming adapted to a parasitic 
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existence on living hosts, as has been clearly demonstrated on 
animals in the laboratory. They may produce generalized infec- 
tions like those of the first gronp, or be localized in one or a few 
foci, causing abscesses. To this group belongs Mycotorula pul- 
monalis, isolated from a pulmonary abscess, which has been studied 
in detail by the author. 

The third group of red-coloured Torulopsidaceae live on the 
animal organism but do not appear to be able to become trans- 
formed from the saprophyte to the parasite life. Toriilo 2 )sis 
sanmei n. sp., isolated from the contents of tubercular cavities, 
and jP. hroncltial^^ sputum of a case of broncho- 

pneumonia, were non-pathogenie to animals in laboratory tests 
and belong to this group. 

Bayne- Jones (S.). Clnb-formation by Actinomyces bominis in 
glucose brotb, with a note on B, actinomycetum-comitans. — 
Joiirn, of Bact., x, 6, pp. 569-576, 1 pi., 1 fig., 1925. 

Cultures of Adinomyces hmninis, isolated from a* closed lesion 
of a patient with actinomycosis, were grown in glucose agar and 
broth without the addition of serum or other animal protein. The 
filaments at the edges of the colonies were found to be enclosed in 
sheaths of hyaline mateidal terminating in bulbous thickenings 
over the ends, this type of club formation closely resembling that 
observed in granules of the fungus in pus. It is concluded, there- 
fore, that animal fluids are not essential as a stimulus to club 
formation by A. homims. When isolated clubs from the original 
material were observed in hanging drops of glucose broth, growth 
was twice seen to take place from the portion of the filament 
attached to the proximal narrow end of the club, the bulbous part 
of which did not take any part in further development. 

Bacillus actinomycetum-comitans was found associated with the 
strain of A. hominis under observation, this being stated to be the 
first record of its occurrence in actinomycosis lesions in the United 
States. 

Thaysen (A. C.) & Bunker (H. J.). Studies of the bacterial 
decay of textile fibres. II- A preliminary study of tbe 
deterioration of samples of artificial silk tbrougb the action 
of micro-organisms. — Biocheni. Jourru^ xxix, 6, pp. 1088-1094, 
1925. 

In continuation of previous investigations [see this Review, iii, 
p. 517], a number of preliminary tests were carried out to determine 
the rate of decay of four difierent types of artificial silk when 
exposed to the action of micro-organisms. The available material 
consisted partly of skeins of artificial silks prepared by the viscose, 
Chardonnet {nitro),or cuprammonium processes, and further of two 
types of fabric, a lighter and a heavier, woven from cellulose acetate 
silk, which is known commercially as '' Celanese’. 

The exposure tests fell into three groups: (1) in which the 
samples were placed anaerobically in a nutrient culture medium 
favouring the development of cellulose- decomposing bacteria, the 
latter being introduced into the culture flasks, which were then 
incubated at 37® C. ; (2) in which the samples in square frames 
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were buried vertically to a depth of 30 cm. in a light garden soil, 
thus ensuring thorough exposure to the action of aerobic and 
anaerobic cellulose-decomposing micro-organisms of the soil ; and 
(3) in which the samples in square frames were submerged in sea 
ivater. The results of the experiments are presented in tabular 
form. 

In series (1) the cellulose acetate and nitro silks were probably 
not attacked by the bacteria used; the viscose was less resistant, 
while the cuprammonium sample deteriorated completely within 
a fortnight. 

In series (2) the results were similar, except that the nitro silk 
was also affected- The cellulose acetate silk remained unimpaired 
after 30 weeks' exposure. The results of a bacteriological analysis 
indicated that a marked rise in the numbers of the secondary micro- 
flora took place first in the cuprammonium, a week later in the 
viscose, and three weeks afterwards in the nitro sample. A slight 
increase in the secondary micro-floi'a of the cellulose acetate silk 
occurred nine weeks after that observed in the cuprammonium 
sample. The presence of both aerobic and anaerobic cellulose- 
decomposing bacteria on the various samples was experimentally 
confirmed by inoculating pieces of the exposed silks into a medium 
containing filter paper. In every case, even where Celanese silk 
was used, the filter paper underwent decomposition. 

In series (3) the results showed that the rate of decay of all 
samples was noticeably more rapid in the sea than in the soil. On 
the whole, this confirms previous observations on other types of 
textiles. The only marked resistance occurred in the cellulose 
acetate samples, and the differences in the rate of decay of the 
other samples were almost completely obliterated. Both aerobic 
and anaerobic cellulose-decomposing micro-organisms were present 
on all the submerged samples showing definite signs of decay. 

One explanation of the high degree of resistance to decay in the 
cellulose acetate samples (see also jBiocAem. Jbttrn;, xiv, p. 709, 1920) 
may be the presence of the cellulose in the form of a fully saturated 
ester. In the viscose silk the cellulose was certainly not fully 
esterified, while in the highly susceptible cuprammonium sample it 
was present in a hydrated form which had not been in any way 
chemically combined with acids. 

Another point demanding consideration is the crystalline nature 
of some of the samples. The cellulose acetate silk has been defi- 
nitely shown (Ber. JDeutsck Ghem. Gesellsch, liii, p. 2162, 1920) to 
be of an amorphous nature, while cellulose precipitated from 
cuprammonium solution and viscose silk are both crystalline, like 
untreated cellulose. 

Miles (L. K). a Pyrenomycetous leaf spot of Bur Clover.— 
JPhytopcdh., xv, 11, pp. 677-690, 2 pi., 2 figs., 2 graphs, 1925. 

Bur clover (Medicago macuZafa) near Auburn, Alabama, is stated 
to be subject to attack by a leaf spotj first observed in 1920. 

The first symptom of the disease is the appearance of minute, 
black specks on the leaf blades (especially the under surface), 
stipules, ^ and petioles, less often on other parts. On the seed^ 
sclerotioid bodies are produced. In severe cases the intervening 
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tissue of the leaf turns pale green or yellow, giving the foliage 
a peppered appearance. Occasionally the spots may reach a 
diameter of 1 mm. When the petioles are severely infected, even 
the apparently healthy leaflets turn yellow and fall. 

The causal organism of the disease is a fungus with a large, 
granular mycelium, numerous spherical or slightly flattened, thin- 
walled, ostiolate perithecia, 100 to 150 ji in diameter, and pyriform 
to broadly ovate asci, measuring 63 to 92 by 38 to 45 /4, with walls 
much thickened towards the apex. These contain eight greenish- 
hyaline, later honey-yellow, muriform spores, measuring 28 to 39 
by 10-5 to 16/z, with four (rarely three) transverse and one (or 
more commonly two) longitudinal septa. 

The fungus is referred to the genus Pseitdoplea as P. medieaginis 
n. sp., English and Latin diagnoses being given. Its upper tempera- 
ture limit for development in culture was 35® 0. On two different 
occasions wedge-shaped saltants, characterized by a deeper brown 
coloration of the mycelium and smaller perithecial bodies, appeai'ed 
at the optimum temperature (about 20®). Under ordinary conditions 
of growth in pure culture no spores were produced, and inoculation 
experiments were therefore made with fragments of mycelium and 
■with the sclerotioid bodies found on the seed. These were quite 
successful. Further tests showed that all the varieties of M. 
hispidct, especially ill hispida sardoa, were extremely susceptible, 
while none of the species of clover or lucerne tested showed more 
than an inconspicuous spotting. 

Much of the early infection, occurring in Jtouary or February 
on young plants, probably comes from perithecia developed on the 
remains of the previous season's crop. The sclerotioid bodies on 
the seed, which were proved to be immature perithecia capable of 
developing normal asci and ascospores under favourable conditions, 
were repeatedly shown to be capable of transmitting the disease, 
and there seems to be little doubt that the plants from such seed 
would be diseased. 

Leaf infection from ascospores takes place directly through the 
epidermis, and sometimes a layer of dark brown pseudoparenchyma 
is formed by the fungus on the leaf before penetration. 

The morphology and systematic position of the related organisms 
Sphaeridina trifolii Rostr. [see this Review, iii, p. 265] and 
Pseudoplea briosiana (Poll.) v. Hohn. {Pleosphaerulina briosiana 
Pollacci) are discussed in comparison with those of the bur clover 
fungus, and the union of the first two species by Petrak under the 
name Pseudoplea trifolii is not accepted owing to the absence of 
muriform septation in Sphaerulina trifoUL Inoculations with the 
latter fungus were fully successful only on some of the true clovers 
and not on 

TehOjST (L. R.) & Daniels (Eve). A note on the brown leaf-spot 
of Alfalfa. — Phytopath., XV, llj pp. 714-719, 1 fig., 1925. 

In 1922 and 1923 diseased lucerne leaves affected by a marked 
browning were collected in Illinois. In 1924 numerous additional 
cases were observed in different parts of the State. 

The first symptom of the disease is a pronounced local yellow 
discoloration of the tissue, which is soon transformed into a dead, 
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brown area;. Infection is usually, marginal, the spots rapidly 
spreading until much of the leaf is involved. The older parts of 
the lesions become brown and wrinkled, eventually assuming a 
sooty appearance from the abundant production of spores and 
hyphae by the fungus. The chief damage is caused by destruction 
of the leaflets. In the fields examined in 1924 an average of 20 per 
cent, of the leaves were infected. 

The causal organism is considered to be identical with Maero- 
sporium sarcinaeforme Cav., having upright, olive-brown, strikingly 
nodulose conidiophores, and olive-browm, muriform spores, borne 
singly at the apices of the conidiophores, which continue median 
growth after the spore falls, and bear others in succession. There 
is a marked constriction at the heavy lateral septum dividing the 
spore into slightly unequal halves; the epispore is minutely 
echinulate. 

M, medicaginis Cugini, which causes a very similar disease of 
lucerne, is stated to be quite distinct from the fungus under 
investigation, the chief points of difference being forieflj^ summarized. 

Species of Macrospormm of the type represented by M, mrcinae- 
forme have been excluded from the genus by Elliott {Amer. Journ. 
Bot,, iv, p. 439, 1917) on account of their sarcinaeform spores, while 
the erect, simple conidiophores also exclude them from Stemphylmm. 
The minutely echinulate epispore is a character not properly attri- 
butable to either genus. A new genus has, therefore, been created 
by the authors, to include this and other allied species, namely, 
Thyrospora n. g., a Latin diagnosis being given and M, sarcinaeforme 
being transferred to it as T. sarcinaeforme (Cav.) comb. nov. 

Feox [G.] & Gaillat (Mile). Contribution a Tetude du genre 
I«igniera, [Contribution to the study of the genus Ligniera^ 
— BvZL 8oc. Myc. de France^ xli, 3, pp. 388-390, 1 pi., 
1925. 

In the early spring (February-March) of 1925 the authors noticed 
an abnormal condition of the roots of Poa annua, which disappeared 
towards May, but is believed to be widespread, as it was found in 
samples originating from several widely separated localities in 
France. The characteristic symptom was a swelling in the shape 
of an elongated vesicle at the distal end of the root hairs. When 
stained with cotton blue, the vesicles were seen to contain agglome- 
rated, rounded, granular masses, which later broke down into a fine 
powder composed of small spherical bodies, less than 1 y in diameter, 
each with an indistinct filiform appendage of about the same 
length. The authors consider these bodies to be zoospores that 
penetrate through the membranes into the epidermal cells of the 
roots, and probably also occasionally immediately into the root 
hairs. Inside the epidermal cell the myxamoebae coalesce into 
granular, spherical masses, 4 to 6 y in diameter, which are termed 
sporogonia ; when the epidermal cell gives rise to a root hair, the 
sjporogonia pass into the latter in the form of short chains, and 
finally reacff the^ apical swelling. After infection and the formation 
of sporogonia either in the epidermal cells or in the root hairs, 
three to six denser masses (sporocysts), each about 2 y in diameter, 
appear within the sporogonium, and the contents of these become 
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transformed into zoospores which are set free by passing through 
the cell walls. 

The organism is regarded as belonging to the Plasmodiophoraceae, 
and is placed in the genus Ligniera, as L, pilorwm n.sp., a brief 
Latin diagnosis being appended. 

Tilford (P, E.). Brown patch of lawns and .golf greens* — Ohio 
Agric, Exper. Btat, BulL 117, pp. 185-187, 1 fig., 1925. 

During the summer of 1925 considerable damage was reported 
on Ohio golf greens and lawns as a I'esult of the brown patches 
caused by the fungus Rkizoctonia solani [see this Revieto, iv, p. 38], 
Different varieties of grass vary in their susceptibility to attact. 
Bed fescue riihra] and some of the bent-grasses 

are very susceptible; red top however, is more 

resistant. The following appear to be immune : Kentucky blue 
grass [Poa pratensis], crab grass [Pamctmi sarigiiinale^, Bermuda 
grass 'Oynodon dactylon\ and white clover l^TrifoUum repens]. 

The fungus occurs only on the blades, forming a network-like 
growth, visible especially in the early morning. Later on, especially 
in warm, dry weather, the grass has a withered and burnt 
appearance. 

Watering in the early morning checks the mycelial development 
of the fungus to some extent. The application of fungicides as 
a preventive is recommended, but owing to the detrimental effect 
of copper on grass, mercury ehlorophenolate (uspulun or semeisan) 
is preferable to Bordeaux mixture for this purpose. Satisfactory 
results have been obtained with these preparations at the rate of 
1 lb. to 50 galls, of water. After treatment, the patches should be 
top-dressed with 1 cb. yd. of well-screened compost, to which 5 to 
7 lb. sulphate of ammonia has been added, for each 500 sq. yds. 
of lawn. 



Eddy (E, D.). A storage rot of Beaches caused hy a new species 
of Choanephora. — PhykqMtlu, xv, 10, pp. 607-610, 1 fig., 1925. 

In the summer of 1918 a species of Olioanepliora closely related 
to C'. ciicurbitariim was isolated by Mix from decaying peaches on 
the New York market. Monospore cultures were obtained, and in 
the autumn of 1919 inoculation experiments were carried out on 
wounded peaches with positive results, a soft brown rot involving 
the entire fruit about a week after infection. 

The fungus, which has been named 61 persicaria (with an 
English diagnosis), was found to grow well on various artificial 
media. The fertile hyphae, 0*5 to 2 mm. in height, arise directly 
from the surface of the medium and produce a single spherical, 
black sporangium, averaging 100 /i in diameter. The oval, elliptical, 
elongated or irregular, hyaline or faintly tinted spores, measuring 
19 to 22 by 11 to 15 /z, bear a few extremely fine, radiating appen- 
dages, as long as or longer than themselves, in groups at either 
pole. A few cylindrical, hyaline chlamydospores, measuring 15 to 
26*1 by 11 to 16 y, were also observed, but neither conidia nor 
zygospores were formed. 
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WiLLAMAN (J. J.), Peevier (N. C.), & Teiebold (H. 0.). Bio- 
chemistry of plant diseases, V, delation ‘between suscepti- 
bility to brown rot in Flnms and physical and chemical 
properties. — BotaTi. Gaz., Ixxx, 2, pp. 121-144, 2 figs., 1925. 

This paper is an account of experiments which show that the 
resistance and susceptibility of plums to brown rot can be related 
to the chemical and mechanical characteristics of the fruit. 

During the seasons of 1922 and 1923, eleven varieties of plums 
at six stages of ripeness were analysed. Crude fibre, pentosans, 
and dry matter were determined, and the toughness of skin and 
firmness of flesh measured. Details of the methods employed in 
these experiments, together with tables illustrating the results 
obtained, are given. 

It was genei'ally found that resistant varieties had a higher 
crude fibre and pentosan content than the susceptible, especially, in 
the ripe fruit, the correlation' being more marked when both were 
taken together than when either was considered separately. 

The toughness of the * skin decreases considerably towards 
maturity, and the fruit tissues become softer. Both these phe- 
nomena were more noticeable in the susceptible varieties, and have 
an undoubted influence on susceptibility at this stage. When, 
however, the plums become ripe or over-ripe these differences tend 
to disappear, leaving all varieties equally susceptible to brown rot. 

Plakidas (A. G.). An obscure new disease of the Strawberry in 
California. — Abs. in PJtytopatk,, xv, 11, p. 730, 1925. 

A disease locally known as ‘ blight ’ is stated to be responsible 
for a serious decline in some strawberry-growing regions of Cali- 
fornia. The most conspicuous symptoms of the d^isturbanee, which 
is widespread in the Santa Clara and Pajaro Valleys, and also 
occurs in other sections of the State, are the yellow discoloration 
of the leaves at the margins and between the large veins, accom- 
panied by a characteristic curling and dwarfing of the leaves and 
consequent stunting of the entire plant [see also this Revieio, iii, 
p. 281 ; iv, p. 462]. The roots of the affected plants i^emain healthy, 
and as a rule the diseased individuals survive, but they are pei’- 
manently stunted and all the stolons arising from them are diseased. 
Apparently the disease is not seed borne, seedlings obtained from 
the seed of affected plants being healthy. Infection spreads very 
rapidly, and is believed to be transmissible from diseased to healthy 
individuals by the i^ed spider (Tetranychus telarius) and the straw- 
berry aphis {Myzus fragaefolii). Altogether the disease has many 
of the characteristics of mosaic. 

Zellee (S. 'M.) & Noeeis (R. K.). Spur bliglit (Iffycospliaerella 
rnbiiia) of Baspberry in Oregon. — Abs. in PA?/jf<>na^/i.; xv, 11, 
p,728,1925. 

Spur blight (Mycosphaerella rubina) is stated to be widely dis- 
tributed west of the Cascade Mountains on wild and cultivated 
species of Rubus under favourable climatic conditions. In com- 
mercial plantations of western Oregon the disease occurs on Cuth- 
bert red raspberries, loganberries [Euitts loganobacms: 
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Review^ iv, p. 609], and less severely on black raspberries [jR. occi- 
dentalis]. The damage to the first-named host amounts sometimes 
to 50 per cent, of the crop. Good control of spur blight and 
vigorous cane growth have been secured by the application of 
Bordeaux mixture when the canes are about 8 inches in height, 
and again at 15 to 30 inches. 

Zeller (S. M.). Preliminary reports on transmission of dwarf of 
Loganberry. — Abs. in Phytoixith,, xv, 11, p. 732, 1925. 

Aphids originally obtained from Rosa rubiginosct were allowed to 
feed for several days on succulent loganberry [Rahus loganobaccus'j 
plants affected with dwarf disease, and were then transferred to the 
young leaves of healthy loganberry plants grown under cages. 
Slight or severe necrosis along the veins and leaf margins resulted 
within six days, and all subsequent growth exhibited the typical 
field symptoms of dwarf. Healthy loganberry plants to which 
aphids were transferred after feeding on sound individuals failed 
to contract any symptoms of the disease. 

Lindfoes (T.). Korta anvisningar rSrande bekampandet av 
amerikanska Kmsbarsmjoldaggea. [Brief directions for the 
control of American Gooseberry mildew.] — CeniralansL for 
Jordbriiksforsok, Flygblad 107, 4? pp., 1925. [^Received F ebruary , 
1926.] 

The results of five years’ experiments (1916 to 1921) have led to 
the following recommendations for the control of American goose- 
berry mildew [Spkaerotheca onors-iivae] in Sweden. The bushes 
should be planted in open ground with ample circulation of air and 
good drainage. They should be thinned out in the autumn and all 
infected shoots pruned off and burnt. Immediately before the buds 
appear an application of formalin 1 in 40 should be given, followed 
(if necessary) by the repeated use of formalin 1 in 100, a 5 to 7 per 
cent, solution of the best soft soap [see this Revmv^ ii, p. 457], a 
2 per cent, solution of common salt, 1 per cent, soda, or lime-sulphur 
at half the strength used for orchard trees, beginning directly the 
first symptoms are observed or just after flowering. 

Gook (M. T.). Clorosis de la Pina. [Pineapple chlorosis.] — Rev, 
Agric. Puerto Rico, xv, 6, pp. 296-297, 1925. 

In the present note a very brief description is given of the 
symptoms of pineapple chlorosis. The disease is ascribed to an 
excess of lime in the soil, and may be cured by applications of iron 
sulphate at the arate of 25 lb. in 50 gallons water to every four acres 
of land. The number of applications depends on the quantity of 
lime contained in the soil ; in some cases one application every four 
months is sufficient, while in others the treatment must be repeated 
every month. Young plants react best to this treatment, which is 
said to be useless if the plantations are more than a year old, 

Campbell (J. A.). Stationary spraying plants for the orobard. — 
Neiv Zealand Journ, of Agric,, xxxi, 5, pp. 279-285, 1925. 

Experiments were carried out in four different orchards in the 
Nelson Province [New Zealand] to determine the efficiency of 
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spraying with a stationary engine and pipe-lines through the 
orchard. Details of the construction and installation of the plant 
are given in each case. The pipes used varied from | to 4 inch in 
diameter. According to the reports received, very satisfactory 
results have been obtained, and it is anticipated that the method 
will become popular. In one case it was estimated that an orchard 
of 28 acres, containing 4,500 trees with 11,000 ft. of piping, could 
be sprayed with three hoses in three working days of eight hours 
each. 

• Youkg (H. C.). Colloidal sulphur as a spray material. — Ann. 

Missouri Bot, Garcl., xii, 2, pp. 133-143, 1925. 

In a preceding paper dealing with the toxic properties of sulphur 
[see this RevieivAi, P- 460], the author stated that sulphur became 
toxic to fungi chiefly after oxidation into pentathionic acid. The 
conditions favourable to this toxic action do not, however, corre- 
spond with those existing in most of the sprays generally used. In 
the present paper an account is given of experiments made in five 
different States to test the comparative value of certain new, and of 
existing representative sprays from a commercial standpoint in re- 
lation to the control of apple scab \ Venturici inaequalis^ and other 
diseases. It was hoped that a sulphur spray could be developed 
that would not only control apple diseases but also those of other 
fruits and of vegetables. 

Two types of colloidal sulphur were prepared as follows. One, 
the precipitated sulphur, was made with 10 galls, lime-sulphur, 10 
galls, water, and 1 lb. glue (previously dissolved in hot water), to 
which was added sulphuric acid diluted with 3 parts water until 
the reaction of the mixture was Ph 4.2. After decanting the super- 
natant liquid, the residue, which contained 1 lb. sulphur per gallon, 
was used as a spray by adding 5 galls, of the precipitate to 95 galls, 
water. The second type, colloidal soluble sulphur, consisted of 15 
galls, of a saturated solution of sodium thiosulphate (hypo) stirred 
into 5 galls, concentrated sulphuric acid, and neutralized Ivith 
NaOH as no centrifuge was available. 

The effect of these preparations was compared with that of the 
following: lime-sulphur (1-40) alone and with glue and casein, 
respectively ; further, sulphur-glue, sulphur-casein (both 8-4-50 
formula), sulphur-lead arsenate dust (90-10) alone and with glue 
and casein, sublimed sulphur (16 lb.) with casein spreader, the same 
with lime (16 lb.) and casein, ground sulphur as sublimed sulphur, 
and copper sprays. The colloidal and precipitated sprays contained 
5 lb, sulphur per 100 galls., applied at the rate of 8 to 12 galls, per 
tree, while the sulphur dusts were used at the rate of 5 lb. per tree 
and the copper dusts at 4 lb. 

The season was not favourable to scab development, and it has 
been difficult to draw any definite conclusions as to the value of one 
sulphur spray over another. In general, it appeared from the results 
[which are presented in tabular form] that the precipitated sulphur 
was less effective than, but not so injurious to the trees as, lime- 
sulphur, while it was more effective than dusts, dry mixtures, or 
sulphur paste. It caused no injury to apple foliage nor, in later 
tests, to that of peaches, whereas considerable burning (though 
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not enougli to be commercially important) resulted from the use of 
the soluble colloidal mixture, undoubtedly due to the sodium salts 
present. 

A semi-solid buttermilk as prepared by the Consolidated Pro- 
ducts Co. of Chicago, added to both precipitated and colloidal 
sulphur, caused the mixtures to adhere more readily to the leaf 
surface. 

The prospect of obtaining a general sulphur spray that can be 
used on all fruits seems certain, the more so that the absence of 
necessary equipment prevented proper purification of the author’s 
preparations. 

Ebeehardt & Chevalier (J.). Sur nn traitement nouveau des 
maladies des Pommes de terre, [A new treatment against 
Potato diseases.] — Gomiites .Rendus Acad, des Sciences, elxxxi, 
20, pp. 733-735, 1925. 

Spraying potatoes with emulsions of sulphuretted hydrocarbons 
obtained from resins by treatment with phosphoric acid and sulphur 
[the method being very briefly described] is claimed by tlie authors 
to have successfully controlled aphids, during thi’ee years in sue- 
cesvsion, and to have apparently checked the development of the 
so-called degeneration diseases. These sprays ai’e claimed to be 
efficient also against PhytopTithora infestans on potatoes and 
SphaerotJieca fannosa on roses. 

FaEsSKY (0.). SSkuscuosti s nikterymi preparaty doporucovauymi 
k ockraue rostlin, [Experiments with some preparations 
recommended for the protection of plants.] — Ochrana Rostlin^ 
V, 4-5, pp. 76-79 ; 6, pp. 82-89, 1925. 

This is a somewhat detailed report of experiments made in 1924 
at the Agricultural Experiment Institute at Brno [Briinn, Czecho- 
slovakia] to test the efficacy of a number of proprietary fungicides 
and insecticides. Favourable results were obtained with the follow- 
ing fungicides. Arborol, prepared by Spolek pro Ohemickou a 
Hutni Vyrobu [Society of Chemical and Foundry Industries] in 
Aussig a. Elbe, recommended against MonUm., Fusicladhim, and 
Capnodium ; also an effective insecticide. Sulikol (sulfur liquidum 
colloidale) prepared by Bohuminske Chemicke Zavody in Bohumin, 
against Erysiphaceae, Fusicladkim, Exoasens [T'a|>/irina], and 
spp. This -preparation is also recommended for use in 

combination with the other liquid fungicides and insecticides, as 
it mixes easily and without sediment with all kinds of liquids. 

Cusisa and Nosperal-Hochst gave unsatisfactory results, chiefly 
because of leaf injury caused by their use. 

Riehm (E.). Anwendmig stauhforimger Mittel im PflansseiiscliutK, 
[The use of dusts in plant protection.] — ZeitS'CJir,..Ange^v, Ghemi, . 
xxxviii, 46, pp. 1032-1034, 1925. 

In continuation of his previous paper [see this RevieWy iv, p. 340] 
the writer discusses recent developments in the use of dusts as 
fungicides and insecticides in Germany. Certain of the new German 
preparations, e.g., abavit, trockenbeize Hochst, and tutan, which are 
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officially recommended by the Plant Protection Service [see this 
Review, v, p. 113], are said to appear to^ be superior to the 
American dusts in the control of bunt ^Rilletia tTitici and 
levis]. 

The need for a reliable substitute for Bordeaux mixture in the 
vineyard is emphasized. Sanders’s copper lime dust is stated to 
give satisfactory results when applied to moist foliage, but not on 
dry leaves, owing to the conversion of the calcium hydroxide into 
calcium carbonate. Nosperit (Farbwerke, Hdchst) appears to give 
promise of success in this direction. 

Uspulun dust has been found effectual as a soil disinfectant in 
the control of club-root of cabbage [Plasmodiojyhora brassicae : see 
this Revievj, iv, p. 389], but this method is too expensive for general 
use on a large scale, and there appears to be little prospect of 
extending this form of treatment. 

Baton (H. P.). Vims diseases of bacteria, plants and verte- 
brates.— yrop. Mecl Hygiene, xxix, 2, pp. 17-37, 
1926. 

In this paper, which is stated to embody the results of studies 
commenced in 1913 and pursued (with interruptions) until 1925, 
the writer discusses the following aspects of virus diseases: (1) 
general properties of filterable viruses ; (2) virus diseases of bacteria 
(Twort’s bacteriolysin) [see next abstract] ; (3) virus diseases of 
plants (in which a brief account is given of tobacco mosaic and 
potato leaf roll); (4) virus diseases of animals ; (5) virus diseases 
transmissible from animals to man : (6) neurotrope viruses ; (7) in- 
fluenzal catarrh and filter-passers ; (8) molluscum contagiosum and 
warts; (9) virus diseases conveyed by arthropods ; (10) neoplasms, 
parasites, and viruses ; (11) Rous fowl sarcoma and similar viruses ; 
their relation to oncology; and (12) specific properties of micro- 
plasms and classification. 

It is concluded that the extent, importance, and future possibili- 
ties of the study of filterable viruses or microplasms are as yet 
barely realized. 

Twort (F. W.). The transmissible bacterial lysin and its action 
on dead bacteria,— TAe Lancet, ccix, 5326, pp. 642-644, 1925, 

In continuation of his previous investigations on the transmis- 
sible bacterial lysin [see this Revietv, iii, p. 96 ; iv, p. 753], the writer 
has conducted further experiments which ai'e described in some 
detail. 

A new strain of the ly sable white micrococcus and fresh active 
lysin were obtained from vaccinia. The micrococcus was isolated 
free from lysin and grown for 24 hours on agar slopes, from which 
a fairly turbid emulsion was made with normal saline solution. 
The emulsion was heated at 60® C. for one hour to kill the bacteria, 
mixed with an equal quantity of ordinary sterile peptone-beef 
broth, and 2 c.c. of the mixture pipetted into each of four sterile 
test tubes. Tube (1) received no addition ; (2) was inoculated with 
a loopful of pure living micrococcus ; (3) with two drops of filtered 
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lysin ; and (4) with two drops of filtered ly sin and a loopful of the 
living micrococcus. The tubes were inoculated at 37°. After 24 
hours tubes (1) and (3) showed no visible change, (2) showed an 
increase of turbidity, and (4) a marked clearing of the emulsion. 
The use of a coccus emulsion prepared from cultures a week or 
more old, and of an emulsion heated at 75° to 100° or autoclaved 
at 120° for five minutes, also gave generally similar results. The 
partial opacity of tube (4) is stated to be due in some measure to 
.the survival of some of the living bacteria. 

These results are thought to show clearly that there is lysis of 
dead bacteria when the lytic agent is being freshly produced in the 
presence of living bacteria of the same variety. They may further 
indicate that, whereas the ultra-microscopic virus will grow only on 
the living bacteria, the lysin secreted by it will act on both the 
living and the dead. 

Experiments were carried out to investigate the possible presence 
of a complementary agent. The lysable micrococcus used in the 
above experiment was grown in ordinary peptone-beef broth for 
three days at 37°, passed through a Doulton brown filter, and the 
resulting filtrate mixed with an equal quantity of fresh sterile 
broth. This mixture was added to the emulsion of dead micrococci 
instead of the ordinary broth used in the first tests. Four tubes 
were then inoculated, with slight variations, on the lines described 
above. In none of the tests was there any evidence of lysis in the 
tube (3), from which it is clear that the Hving micrococcus cannot 
be replaced by filtrates of the coccus growth. Tube (4) showed 
the same lysis of the emulsion as was observed in the original 
experiment. 

In view of the fact that various workers have reported tempera- 
tures above 65° to be necessary for the complete destruction of the 
transmissible lysin associated with the vaccinia micrococcus, the 
writer has repeated his original tests of 1915 with identical results, 
namely, the destruction of lysin at 60° in one hour. It is thought 
that the conflicting data obtained in this connexion may be due 
partly to certain modifications in experimental technique, and also 
to a difference in the thermal death-point of the lysins associated 
■with various bacteria. 

An additional point of some interest was observed during these 
experiments. When a diluted and almost completely destroyed 
lysin is pipetted down agar slopes which are then smeared with the 
coccus and incubated at 37°, the I'esulting growth is often a con- 
tinuous white streak entirely free from clear areas. In the third, 
fourth, and sometimes even in the second subcultures, a few clear 
areas may appear, from which the active lysin can be reisolated. 
This appears to show that a growth of micrococcus, apparently free 
from lysin, may contain the lytic agent in a state of suspense. 
D’Herelle has always advanced this explanation when the spon- 
taneous appearance of the lysin has been used as an argument 
against the virus theory. These experiments are considered to 
indicate that this explanation may sometimes be correct. 

It is concluded that no definite proof has yet been furnished that 
the transmissible lysin is a virus, many arguments being available 
both for and against this view. 
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WOLLMAN (E,). Kecherclies snr la bacteriopliagie (pli6iiomen.e de 
Twort-d’H^relle). [Researches on baeteriophagy (the Twort- 
d’H^relle phenomenon).] — Ann. Inst Fasteur, xxxix, 10, 
pp. 789-832, 2 figs., 1925. 

In this paper the writer gives a survey of the researches to date 
on bacteriophagy or transmissible lysis (the Twort.d’H<^relle phe- 
nomenon) [see preceding abstract] and summarizes his own observa- 
tions on the same subject. The parasitic and enzymic interpreta- 
tions of bacteriophagy are regarded as very improbable, and an 
attempt is made to explain the phenomenon on the basis of Darwin s 
pangenes. Bacteriophagy then appears as the result of a variation 
or mutation, the determining element of which is transmissible 
direct from mother to daughter cell or indirectly through the 
external milieu, from the diseased to the normal cell. This theory 
is thought to be applicable also to other obscure processes, such as 
mosaic, inoculable tumours, and the like. 

Makshall (M. S.). Observations on d'Herelle's bacteriophage. — 
Journ. Infect, Bis,, xxxvii, 2, pp. 126-160, 2 pL, 2 graphs, 
1925. 

The object of the work described in considerable detail in this 
paper was the study of the phenomena of a d'Herelle type or strain 
of bacteriophage [see preceding abstracts] from a quantitative 
standpoint, particularly as regards the mutual relation between 
bacterial cells and bacteriophage. Studies of certain corollary 
features were also made from the same point of view, with special 
reference to the absorption of bacteriophage by bacterial cells, the 
diffusion of bacteriophage through agar and semi-permeable mem- 
branes, the resistant strains, and the lysed culture as antigen. 

The normal rate of multiplication of EheTlhella^BaciUn^ dysen- 
Shiga during the logarithmic phase of growth was determined, 
the rate of fission being once every 31*3 minutes in beef infusion 
broth at 37^ 0. The effect of the bacteriophage on this normal 
logarithmic rate is such as to cause no variation from the normal 
for a shorter or longer period, according to the concentrations both 
of the bacteriophage and of the organisms; subsequently a period 
of rapid lysis ensues. During this exposure of the organisms to 
the bacteriophage, a period of stability in bacteriophage concentra- 
tion occurs, followed by a period of rapid lysis which synchronizes 
to some extent with that of bacterial lysis. 

Living bacterial cells sensitive to the lytic action of the bacterio- 
phage absorb the latter from a broth suspension within 15 minutes 
at 37° 0., while dead cells of the same strain effect progressive 
adsorption over a period of at least one hour. Tests involving the 
absorption of bacteriophage by heterologous bacteria indicated 
absorption from a broth suspension as above with some strains and 
none with others. It is concluded that there is no specificity of 
bacteriophage absorption from the standpoint of the accepted 
bacteriologic grouping, but that there is a specificity as regards 
susceptibility to lysis by the bacteriophage.. 

The bacteriophage wms found to diffuse 1 mm. in 2 per cent, agar 
in 48 hours, and to diffuse through parchmentized and collodion 
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membranes. Adsorption appears to play a part in diffusion through, 
parchmentized membranes. 

Evidence is furnished of the probability that the resistant strains 
of bacteria are combinations of normal and older cells with a 
natural (or acquired) resistance, all associated with adsorbed and 
absorbed bacteriophage. 

The use of typhoid cultures subjected to lysis by bacteriophage 
as antigen in animal inoculation experiments failed to produce a 
specific anti-typhoid serum when tested for the presence of agglu- 
tinins and precipitins against the normal and the lysed antigen. 
Normal anti-typhoid immune serum, although possessing a high 
agglutinin concentration specific for the Eberth strain of the 
typhoid bacillus, was not found to give specific precipitation with 
bacteriophage-lysed K\_B.] typhi antigen. 

A discussion of the structural unity of the bacteriophage follows, 
and concurrence is expressed with the view that the agent responsible 
for transmissible bacteriolysis is a living ultramicroscopic entity. 

Beonfenbrennee (J. J.). EJBfect of electrolytes on the rate of 
inactivation of hacteriopliage during precipitation. — Proc. 
Soc. Exper, Biol, Med., xxiii, 3, p. 187, 1925. 

The bacteriophage principle [see preceding abstracts] is stated to 
he generally carried down in the sediment when lytic filtrates 
undergo precipitation. In certain cases the lytic agent remains 
active in the sediment, and can be recovered by solution of the 
latter, while in others it becomes inactive after adsorption. 

For instance, if lytic filtrate, as ordinarily prepared, be precipi- 
tated by an excess of acetone, the active bacteriophage can be 
recovered from the precipitate. However, if the NaCl concentra- 
tion of the filtrate be increased to 1 per cent, or over, 99 per cent, 
of the phage is lost shortly after the addition of the acetone. The 
inactivating effect of salts with divalent cations is even more 
pronounced, and in certain instances even 0*05 molar concentrations 
of salts produce rapid and complete inactivation of the lytic agent 
when acetone is added. Salts with monovalent and divalent cations 
mixed in suitable proportions antagonize one another in the pro- 
duction of this effect. A similar phenomenon is observed also in 
the case of alcohol precipitation of the bacteriophage. Thus, if 
a small amount of CaCl^ be added to a lytic filtrate, it becomes 
considerably' less subject to injury by the alcohol, in virtue of the 
fact that the effect of the NaCl contained in the filtrates is 
diminished by the addition of CaCl^. 

Bronfenbeenner (J. J.) & Koeb (C.). Studies on the hacteriopliage 
of d’H^relle. I- Is the lytic principle volatile 
Exper, Med., xli, 1, pp. 73-79, 1 diag., 1925. 

The writers repeated the experiments of Olsen and Yasaki {Klin, 
WochensdtT., ii, p. 1879, 1923), in which volatility of the lytic 
principle [see preceding abstracts] was believed to have been 
demonstrated, but with entirely negative results. Full details of 
the methods used are given and the discrepancy between the results 
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is attributed to the transfer of minute droplets of the original active 
filtrate to the distillate in the above-named workers’ experiments. 

Bronfenbrennee ( J. J.) & Koeb (C.). Studies on the bacteriophage 
of d*H6relle. II. Effect of alcohol on the bacteriophage of 
d^Herelle. — Journ. Exper. Med., xlii, 3, pp. 419-429, 2 graphs, 
1925. 

The results of experiments [the technique of which is described] 
showed that when strains of bacteriophage are precipitated by 
alcohol at room temperature, their activity rapidly and progres- 
sively decreases until they are totally destroyed between 6 and 24 
hours after exposure. The strains used in these tests were active 
against Bacillus dysenteriae Shiga and Flexner, respectively, B. 
enteridis M.T. I, and B. pestis caviae M.T. II. At 7° C. the destruc- 
tion of lytic activity is considerably slower, measurable traces being 
detected even after four weeks’ exposure to alcohol. This does not 
appear to be due to the existence in the original filtrate of a f inaction 
relatively resistant to the effect of alcohol. The inactivation of 
bacteriophage by alcohol seems, therefore, to be analogous to the 
alcoholic inactivation of certain enzymes and toxins. 

In all cases the residual lytic activity was found to be transmis- 
sible in series. 






BronfenbrENNER (J. J.) & Korb (C.). Studies on the bacteriophage 
of d’Herelle. III. Some of the factors determining the 
number and size of plaques of bacterial lysis on agar. — 
Jaiirn. Exper. Med., xlii, 4, pp. 483-497, 1 pL, 1925. 

The experiments reported in this paper are regarded as con- 
firming the fact that the lytic principle [see preceding abstracts] 
is distributed in active solution in a state of indivisible units. This 
permits its quantitative evaluation by serial dilution as well as by 
plating on agar. The low readings frequently given by the latter 
method were shown, by varying the concentration of the medium, 
to be due to adsorption of the lytic agent on agar. When the 
concentration of the latter is increased from 0*3 to 2*5 per cent, 
the number of plaques of lysis is reduced over 100 times, while at 
the same time the average size of the plaques also decreases to 
approximately one-tenth of the original. 

When the culture exposed to the action of the lytic agent is 
composed of young susceptible bacteri a, j bh # greater the concentra- 
tion of the latter, the smaller the plg^u^T^n cultures composed 
partly of young and partly of old su^g^ible bacteria, both the size 
and number of the plaques are dimini^*d with the increase in the 
relative concentration of old bacteria. On the other hand, the 
presence in the culture of resistant bacteria afiects neither the size 
nor the number of the plaques. Those appearing in the presence 
of a high concentration of resistant variants in the culture are 
relatively indistinct owing to overgrowth. 

Under controlled conditions the size of the plaques is found to 
be determined by the character of the lytic filtrate, so that in the 
case of lytic agents acting upon more than one bacterial species the 
size of the plaques remains constant, irrespective of the bacterial 
substratum used for the production of the active filtrate. 
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Bronfenbrkkner (J. J.) & Korb (C.). Studies on tke Ibacteriopliage 
of d^H6relle. IV, Concernmg tlie oneness of tke Ibacterio- 
phage.— Jour R, Exper, Med., xlii, 6, pp. 821-828, 3 graphs, 
1925. 

Lytic filtrates [see px'eceding abstracts], active against Bacillus 
dysenteriae Shiga, £. col% B, jyestis caviae, and staphylococcus, 
respectively, proved to be differently affected by changes in 
hydrogen-ion concentration. Anti-staphylocoeciis lysis was the 
least resistant, showing deterioration in three hours at 7^ 0. beyond 
the zone of hyclrogen-ion concentration limited by Cu = 6-3 x 10“''' and 
C|j = 1*6 X 10"’h Anti-pestis caviae %vas the most resistant, retain- 
ing full activity in the zone from Cjj = 1 x 10“^ to Cj^- = 8*5 x 10“^^. 

The persistence of these diflerences in individual resistance, not- 
withstanding the repeated passage of lytic filtrates through bacterial 
cultures other than those against which they were primarily active, 
is regarded as an argument in favour of a multiplicity of bacterio- 
phages. 

Brois'FEnbrehnee ( J. J.) & Koeb (0.). Studies on the hacteriophage 
of d’Herelle. V. Effect of the electrolytes on the rate of 
inactivation of bacteriophage by alcohol.— * Jo arm Ex'per. Med,, 
xliii, 1, pp. 71--86, 1 graph, 1926. 

It has previously been shown (Proc. 8oc. Exper. BioL 4* Med., 
xxi, p. 177, 1923-24) that the activity of d’Hdrelle's bacteriophage 
[see preceding abstracts] is rapidly reduced by the addition of an 
excess of alcohol. This period of rapid inactivation seems roughly 
to coincide with the process of precipitation occurring when alcohol 
is added to the lytic filtrate. Further exposure to alcohol affects 
the residual lytic activity comparatively slowly. 

It is shown in the present paper that the addition of neutral 
salts to the lytic filtrate results in an increased rate of inactivation 
of the latter when alcohol is added to it. This effect is the more 
marked the higher the valency of the cation. Conversely, removal 
by dialysis of salts originally present in the lytic filtrate tends to 
render the lytic agent less sensitive to alcohol Restitution of the 
original salt content to the dialyzed filtrate tends to bring the 
sensitiveness to alcohol in the latter to the level of the non-dialyzed 
control. 

It appears, therefore, that inactivation of the lytic agent by 
alcohol depends directly on the rate of precipitation of the coagulable 
constituents of the medium, and does not result from a dii'eet toxic 
action of alcohol on BacteHophagum intestinale. Considered in 
conjunction with the writers* earlier data, these results are regarded 
as favouring the theory that transmissible lysis is due to a chemical 
agent. 

Alessandrini (A.). Influenza dei cambiamenti di reazione del 
mezzo sulla attivita del batteriofago. [Influence of changes 
in the reaction of the medium on the activity of the bacterio- 
phage.]— An'?!. dPgiem, xxxv, 12, pp. 1025-1032, 1925. 

The author's experiments [details of which are given] with two 
strains of bacteriophage (anti-typhus and anti-Shiga) [see preceding 
abstracts] indicate that their partial or total failure to develop on 
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gelatine or other organic colloids, e.g., blood serum, ascitic liquid, 
gum tragacanth, and the like, is due to certain spontaneous modifi- 
cations arising in these media at a thermostat temperature of 37° C. 

The dynamic state of the colloidal complexes, the foremost quality 
of which is the instability of the particles of their constituents, is 
such that a slight cause (temperature) suffices to evoke an unsus- 
pected acidity calculated to impede the phenomenon of the trans- 
mission of lysis in series. This ‘potential acidity' (Ann. d'lgiene, 
xxxi, p. 743, 1921) is lowest in broth and agar: higher in blood 
serum and ascitic liquid; very high in gelatine; and still more so 
in gum tragacanth. 


Shwautzman (G.). Studies on the regeneration of bacteriophage. 
I. The influence of partial anaerohiosis upon regeneration of 
a highly diluted lytic principle. — Jonrn. jExper. Med., x]ii,'4, 
pp. 507-516, 3 graphs, 1925. 


Quantitative studies on the potency of bacteriophage [see pre- 
ceding abstracts] have established that 1/100,000,000 c.c. per c.c. 
of broth (a dilution of 10"“^ of this principle) is usually the minimum 
capable of producing appreciable lysis. The dilutions were made 
in a series of tubes containing 4*5 c.c. of broth. Gi'atia and De 
Kruif have shown (Gowptes Rendus Soc. Biol., Ixxxviii, p. 308, 
1923) that if larger volumes of broth are used, a dilution of bacterio- 
phage greater than 10"® is able to produce almost complete lysis. 

The writer investigated the influence of partial anaerohiosis on 
the regeneration of an extremely diluted bacteriophage in relation 
to different factors, with the following results. 

The ratio = 0*5 expresses the degree of anaerohiosis 

total volume r & 


necessary for regeneration of an extreme dilution of the bacterio- 
phage. An increase in the ratio interferes with regeneration. 

The regeneration of the highly diluted bacteriophage under 
partial anaerohiosis begins deflnitely at the third hour of bacterial 
growth and is completed after the sixth hour. 

To obtain the full regeneration of an extreme dilution of bacterio- 
phage it is sufficient to restrict for one hour, within the first three 
hours of bacterial growth, the supply of air to a culture con- 
taining it. 


Kunkel (L. 0.). Mosaic and related diseases. — Amer. Journ. of 
xii, 8, pp. 517-521, 1925. 

A brief review is given of some of the principal investigations on 
virus diseases, with a discussion of the hypotheses which have been 
advanced to explain them. Some of the most promising lines of 
work for futui^e researches are also indicated. 


Melik (E.). Untersuclningen iiber die Bedentnng der Baum- 
mykorrbiza. Bine okologisch-physiologische Stndie. [Inves- 
tigations on the significance of tree mycorrhiza. An ecological 
and physiological study.]— 152 pp., 32 figs., 16 graphs, Jena, 
G. Fischer, 1925. 

In this extensive monograph the author summarizes the results 
of his previous investigations on the mycorrhiza problem [most of 
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which have been noticed in this Revie%ii\ and deseiibes further 
experiments with seedlings of Pimts sylvestris, P. montana, Picea 
abies, and Larix europciect. The fungus symbionts used included 
Boletus lihteus, B. variegatus, B. elegans, Mycelium radicis sylvestris 
a, /?, and y, M. r. abietis, M. 7\ atrovireris a and jS, Rhizoctonia 
sylvestris, Amanita muscaQua, Lactarius deliciosus, and Russula 
imbrcL The seedlings and their fungus symbionts were grown in 
pure culture together and sepai'ately. 

The results of the experiments [which are fully discussed in the 
text and presented in tabular foi'm] indicate that the inycorrhiza 
do not assimilate atmospheric nitrogen. The mycorrhizal fungi 
are able to supply the roots both with ammonium salts and with 
other inorganic compounds. Complex organic nitrogen compounds, 
e.g., nucleinic acid and peptone, are more readily assimilated by the 
plants with the aid of niycorrhiza than by the roots alone. Mycor- 
rhiza should be considei'ed as assimilatory organs (primarily of 
nitrogen) for the higher symbiont. 

In the ease of three- j^ear-old plants the mycori'hiza attained their 
fullest development with NH^Cl, nucleinic acid, and peptone as 
sources of nitrogen. In plant cultures with mycoiThizal fungi the 
hydrogen-ion concentration tends towards neutrality, exactly as in 
cultures with seedlings alone. Where the plants are poorly de- 
veloped, a condition of equilibrium between them and the fungus 
symbionts can only be established with difficulty ; in such cases the 
latter may readily assume a parasitic tendency and injure their 
hosts. 

Rxwlins (T. E.) & Smith (E. H.). a mycorrhizal fungus found in 
the smaller roots of Celery. — Abs. in Phytopath., xv, 11, p. 727, 
1925. 

Heavy infection by a mycorrhizal fungus was observed in the 
smaller roots of celery plants grown in the delta peat soil of Cali- 
fornia. The organism is a Phycomycete, resembling the mycor- 
rhizal fungus occurring in the I'oots of legumes and other plants 
[see this Reviezo, iv, p. 301] in its almost complete restriction to the 
inner cortical cells. It differs from the pea endophyte, however, 
in the development of the intracellular absorbing mycelium, which 
is composed of small, distinct hyphae in place of swollen, amorphous 
haustoria. 

ZoJA (Alfonsa). I>Hmmunita nelle piaute. [The immunity of 
plants .] — Atti 1st Bot. Univ. di Pavia, Ser. 3, ii, pp. 15-47, 
2 pi., 1925. 

This paper deals exclusively with acquired immunity as distinct 
from any natural resistance to disease existing in plants. From a 
survey of the work of other investigators, i*eferences to which are 
cited, the development of an acquired immunity is regarded as 
being beyond doubt, but the available data are somewhat contra- 
dictory and the actual nature of the reaction which occurs in the 
plant demands still further investigation. 

The author’s experiments at Pavia with wheat germinated in an 
aqueous extract of cultures of Relminthospormm sativum have 
already been noticed from Carbone's review [see this 
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p. 752]. They are described in considerable detail in the present 
paper. Similar results to those previously noted were obtained 
with the juice of wheat plants suffering from the attack of H. 
sativum. Various explanations are offered regarding the reaction 
to which th6 immunity that had evidently been acquired by the 
seedlings tested may be attributed. An experiment with H. sativum 
spores germinated in close proximity to the stem of an immunized 
plant clearly demonstrated the fact that such plants do not lose 
their chemotropic attraction for the fungus. 

Dickson (J. G.). The relation of plant physiology and chemistry 
to the study of disease resistance in plants. — Jowrn. Amer, 
Sac, Agron., xvii, 11, pp. 676-695, 2 figs., 4 graphs, 1925. 

The results of studies carried on at Madison, Wisconsin, in con- 
nexion with the nature of predisposition to seedling blight 
berella saubinetii) in wheat and maize seedlings [see this lievietVj 
iii, p. 390] are described in some detail. 

Wide differences were found in the chemical composition of the 
wheat and maize seedlings grown under varying temperature con- 
ditions, the difference in tissue composition being closely associated 
with, if not due to, changes in the balance of metabolism occurring 
in the seedlings. A difference was also found in the reaction of 
wheat and maize seedlings to temperature, this factor influencing 
the relative rate of release of reserves from the endosperm which, 
in turn, determines the type of metabolism within the seedling. 
Predisposition to disease in the seedling blight of wheat and maize 
is, therefore, closely associated with the growth metabolism of the 
hosts. The causal organism is capable of parasitic development 
when the metabolism of the host plants is sufficiently unbalanced 
to prevent the accumulation of hexose-building materials and the 
production of cellulose cell walls in the protective tissues. Strains 
of maize have been selected under low temperature conditions from 
selfed lines which are highly resistant to the cortical rot under field 
conditions and also, over a greater temperature range, in the con- 
trolled chambers [see this Remeru, ii, p. 537]. The type of meta- 
bolism occurring in the susceptible strains of maize at 28° C. exists 
in the resistant strains when grown at 16°, below which point the 
metabolism of the resistant strains is unbalanced and predisposition 
to disease occurs. 

PoKTEK (C. L.). Fheuoiueua exhibited by fungi when grown, in 
close proximity. — Proc, Indiana AcacL ScL, xxxiv (19M), 
pp. 259-260, 1925. 

After a brief discussion of the effects on growth characters of 
contamination in fungus cultures [see this Review, iii, p. 471], the 
writer describes what is stated to be a hitherto unreported mor- 
phological change occurring in cultures of a number of species, 
including from maize stalks, FJcubense, F, conglutinam, 

F, lini, BcleTotiumTolfsiIy^^^ a Penicillmm isolated from Gladiolus 
corms.' , 

A fungus developed in these cultures which had a peculiar 
dissolving effect on the hyphae. These first became filled with 
bubble-like structures and then collapsed without leading to the 
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disappearanee of the bubbles. In Petri dish cultures a clear zone, 
distinctly visible to the naked eye, gradually formed in advance of 
the dissolving fungus. The strongest reaction was observed with 
F. ciihense, but the effect was sufficiently noticeable with F. con- 
gliitinam to justify attempts to arrest its development in the soil 
by means of the fungus. 

Muhleman (G. W.). The pectinase of Sclerotinia ciuerea. — Bot 
(jas., Ixxx, 3, pp. 325-330, 1925. 

Prune juice cultures from a plum mummy were used to obtain 
the pectinase of Sclewtima cinerea, the mycelial felts being ground 
with silica. No evidence of pectinase was detected in the medium 
after removing the felts. On grinding, an active pectinase was, 
however, obtained, especially with felts of three to five days old. 
When apple, peach, potato, and plum disks were immersed in a 
solution of this pectinase (to which toluene wms added as a pre- 
servative) they were macerated in from 1*5 to 4 hours, the apple 
and plum disks being reduced to a sauce and the potatoes to a fine 
pulp. 

Euler (H. v.). Ueher das Wachstum von Mikroorganismen auf 
bestrahlten lipoidhaltigen Halirbodeii, I. [The growth of 
micro-organisms on iiwadiated lipoid-containing nutrient 
media, I.] — Biochem, Zeitschr,, clxv, 1-3, pp. 23-28, 1925. 

In connexion with a series of investigations on the production, 
in certain substances, of the anti-rachitic properties associated 
with vitamin A 1 by means of ultra-violet rays, the writer con- 
ducted the following test with Pemcillkim gkmcimn and Rhizopus 
chine 7isis,' 

The former was grown on a medium consisting of 5 gm. NaCl, 
10 gm. Na 2 HP 04 , 10 gm. Na-tartrate, 0-05 gm. CaCl^. 0*001 gm. 
FeCig, 10 gm. urea, and 20 gm. agar per litre of water, to which 
was added, after boiling, 10 c.c. of groundnut {Ar acids) oil per flask 
o! 100 c.c. In four of the fourteen flasks the oil was exposed 
to the rays of a mercury-quartz lamp with a current of 2*5 amperes 
for ten minutes. The contents of the flasks were then transferred 
to Petri dishes and those of the ten not yet irradiated exposed to 
ultra-violet rays at a distance of 8 cm. for periods of 2 to 120 
minutes. The most marked increase in growth was obtained by 
two minutes’ exposure (300 sq. mm. in 18 to 20 days compared 
with 150 sq. mm. in the control). Two hours’ exposure resulted in 
a noticeable decrease (70 sq. mm. in the same period). In the 
remaining cultures, which received no further irradiation after the 
preparation of the emulsion, the results of the test were much less 
consistent. 

In the experiments with jR. chimnsis the above medium was 
supplemented by the addition of 1 per cent, glucose and 2 per cent, 
lecithin, otherwise the technique was similar. The cultures were 
exposed to the rays for periods of 10 to 90 minutes. The most 
marked increase in growth was obtained by 20 minutes’ exposure 
(2*5 to 3*0 sq. cm. in 28 days compared with 1*2 sq. cm. in the con- 
trol). Here also prolonged exposure (1 -I hrs.) caused a decrease 
(0*3 sq. cm.). 
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Eichinger (A.). Kartoffelbau und Standenauslese, Kartoffel- 
kontrolle. [Potato cultivation and field selection, Potato con- 
trol.] — Deutsche Landw. Prme, lii, 41, pp. 483-484; 42, pp. 
497-498, 7 graphs, 1925. 

The writer's extensive investigations have convinced him that 
field selection is o£ no value in the control of the so-called degenera- 
tion [virus] diseases of the potato. There appears to be no trans- 
mission of such qualities as high yielding power and rapidity of 
germination from the mother plant to the progeny. Wide varia- 
tions in yield and other characters are stated to be due to incal- 
culable modifications arising in the offspring. The regular purchase 
of seed potatoes of unexceptional origin appears to be the only 
reliable method of combating degeneration. 

Koach (W. a.) & Brierley (W. B.). Sulphur treatment of soil 
for wart disease. — Nature, cxvi, 2928, p. 865, 1925. 

During the past season experiments were carried out to supple- 
ment previous investigations on the sulphur treatment of the soil 
for wart disease of potatoes [Synchytrium endobioticuui : see this 
Review, iv, p. 696]. At Ormskirk [Lancashire] sulphur was applied 
at the rate of 5, 7-|, 10, or 15 cwt. per acre in the spring or autumn. 
In the untreated control plots the plants grew well but were heavily 
wanted. In the treated plots two sets of tubers, planted in May and 
July, respectively, almost entirely failed to develop. The surviving 
plants in all the plots showed a considerable amount of infection. 
At Hatfield [Herts.], where 2 tons of sulphur per acre were applied, 
similar results were obtained. 

It is evident that, in the absence of further explanation as to 
the soil and other factors involved, the sulphur treatment cannot 
be regarded as a reliable method of control. 

Dana (B. F.), The Eihizoctonia disease of Potatoes. — Washington 
Agric. Exper. Stat. Bull. 191 {Tech. Paper), 78 pp., 12 figs., 
1 map, 1925. [Received January, 1926.] 

Rhizoctonia solani, which is stated to be extremely widespread 
in the State both as a parasite on numerous wild and cultivated 
hosts [lists of which are given] and as a saprophyte in the soil, 
ranks second in importance to the virus diseases as a cause of losses 
of potatoes in the State of Washington. 

Plants may be attacked at all stages, direct injury being confined 
to the root system. The most important damage is probably that 
caused by the death of- feeding roots. Stem cankers disturb the 
nutrition of the plant and induce abnormal position and irregular 
shape of the tubers, the yield of which is also directly and indirectly 
affected by the disease. Symptoms of rosette, giant hill [see also 
this Review, v, p. 179], and other malformations may be associated 
with severe attacks of though there is no evidence of 

any causal relationship between the fungus in question and the 
virus diseases. Many crops following potatoes, e.g., beans, peas, 
spinach, strawberries, and tomatoes, are liable to serious damage as 
a result of soil infestation. 
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Tuber selection has been found valuable in the control of Rhi- 
zoctonia on soils reasonably free from virulent strains of the fungus. 
The results of ten years’ investigations indicate that this method is 
of approximately equal efficacy with seed tuber treatment as a 
control measure, both being practically useless on infested soils. 
Owing to the reduction of the yield by seed treatment, it is recom- 
mended that the tubers should be sorted and treatment carried out 
only on the infected portion of the stock. The best results were 
given by immersion in corrosive sublimate for one or two hours at 
a strength of 4 or 6 oz. per 30 galls, of water [see also this Revieiu, 

iii, p. 294]. Formaldehyde and copper carbonate dust proved 
inferior to corrosive sublimate in the control of the disease. The 
treatment should be applied in early spring to avoid injury to the 
sprouting tubers. It has been shown that inoculum carried into 
the soil on the seed tubers is more virulent than the fungus already 
in the soil, a fact which enhances the necessity of seed tuber selec- 
tion and treatment in any serious attempt to control the disease. 

Studies of cultural practices have shown that the dates of planting 
and harvesting influence the amount of disease in the crop. Lower 
temperatures and favourable moisture conditions at the beginning 
and end of the growing season account for an increase of infection 
in early plantings and on tubers left in the soil until the autumn. 
In general, the best time for planting appears to be about the date 
when maize is sown. 

Lindfors (T,). Atgarder for bekampande av bladmogel ock 
brunrota bos Potatis. [Measures for the control of Potato 
blight and brown vot.'j—GentTcdamt. for Jordbruksforsok, Flyg- 
blad 109, 6 pp., 2 figs., 1925. 

This is a somewhat fuller account of the principal measures 
recommended for the control of potato blight [Phytophthora in- 
festans] in Sweden than that already published [see this Review, 

iv, p. 694]. For small holdings and the like, the Ideal spraying 
apparatus (costing Kr. 22 to 55) has been found to give satisfactory 
results. With the Bill apparatus (Kr. 135) an area of 1 hect. can 
be sprayed in 12 to 15 hours. The Pomonax and Galimax sprayers 
(Kr. 75 to 80) are also recommended. A 2 per cent. Bordeaux 
mixture should be applied at the rate of 700 to 1000 1. per hect., the 
first spray being given just before flowering and the second either 
immediately afterwards or two to three weeks later, according to , 
the progress of the disease. 

Hutchinson (C. M.), Beport of tbe Imperial Agricultural Bac- 
teriologist. — iSei. Repts. Agric, Res, Inst, Pusa, 1934-25, 
pp. 36-44, 1925. 

In section V of this report (p. 41) it is stated that the inoculation 
of betel vine [Piper plants at Pusa with the bacterium 

isolated from diseased material in Bengal [see this iJerieit;^ iv, 
p. 332; V, p. 148] failed to give conclusive results, apparently 
owing to the healthy condition of the plants. Later in the year, 
however, one or two individuals showed symptoms of the disease, 
and the same bacterium was recovered from the stems. 



VbnkATRAMAN (T. S.). Report of tlie GoTernmeiit Sugar-cane 
Expert.— Repts. Agric. Res, Inst,, Pusa, 19M-J25,^'p. 142- 
151, I pL, 1925. 

It is stated on p. 146 of this report that there are certain indica- 
tions to justify the opinion that mosaic of sugar-cane may have 
been present in India for some time without being recognized. 
Symptoms very similar to those of mosaic were observed during 
the writer’s last winter tour of Samalkota and Palur (Madras 
Presidency) on the Red Mauritius variety. This was the first 
occasion on which the suspicion of mosaic was aroused, and it has 
since been confirmed by both the Java and Hawaii authorities. 

ClFEBRi (R.). Terza contribuzione alio studio degli Ustilagiuales 
(M, 48-54). Alcuni micromiceti della flora Spagiiola e 
Svizzera. [Third contribution to the stud}/ of the Ustilagina- 
ceae (Nos. 48-54). Some micromycetes of the Spanish and 
Swiss flora.] — Atti 1st Bot Vniv, di Pavia, Ser. 3, ii, pp. 7-14, 
1925- 

The third of this series of papers [see this Revieio, iv, p. 69] 
comprises critical notes on several Spanish species of Entyloma 
received from Gonzalez Fragoso and not included in his recent list 
[see this Review, iii, p. 610]. Three new species (with Latin 
diagnoses) are described. Some Swiss smuts received from E. Mayor 
are also included, especially a large series of forms of Entyloma 
occurring on Hieracmm, 

Stevens (F. L.). Hawaiian fungi. — Bernice P. Bishop Mus. Bvll. 
19, 189 pp., 10 pL, 35 figs., 1925. 

In the preface to this extensive 'monograph the author states 
that he has endeavoured to unite in one list the fungi known to 
exist in the Hawaiian Islands. Most of the collections, which 
include 393 species of 163 genera (many of which are new), were 
made in 1921. A classified list of hosts and fungi is given and 
a bibliography of 212 titles is appended. 

Tehon (R.) & Daniels (Eve). Hotes on the parasitic fungi of 
Illinois. II. — Myeologia, xvii, 6, pp. 240-249, 1 pL, 1925. 

The present paper is the second of a senes of notes on the para- 
sitic fungi recorded in Illinois [see Myeologia, xvi, 4, pp. 135-142, 
1924] and includes the following new species of phytopathological 
interest. 

Phaeidlmn negwndinis iorms extensive cankers on small twigs 
of Acer negundo ; Phyllosticta allii forms large, white spots, thickly 
dotted with black pycnidia, on onion leaves ; Phomopsis Gallistephi 
causes ashen-grey cankers on the stems of China asters (Gallistephws 
hortensis); Chaetomella tr itici iovms densely setose, black, super- 
ficial pycnidia, connected with a brown, ramified mycelium, on the 
inner surfaces of wheat glumes collected from prematurely dying 
heads. Goniothyrium negwndinis causes the formation of cankers 
at the base of small twigs oi Acer negwndo ; Gryptostictis paeoniae 
and G, violae are found on brownish spots on leaves of Paeonia 
officinalis and species of respectively. Leptothyrium maxi- 

mum pTodncesvelsitiYelj small cankers, one internode in extent, 
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on twigs of -4. negundoj Gercospora menthicola gives rise to 
numerous white spots (0*5 to 1*5 mm. in diameter) with a wide, 
dark red margin (the entire spot occasionally breaking away) on 
leaves of Mentha canadensis ; 0, paeonme first forms tan coloured 
to brown spots (2 to 10 mm. in diameter) on the leaves of Paeonia 
officinalis, and later numerous concentric rings caused by the 
collapse of the internal tissue ; C. rhapontici forms greyish spots, 
with a clearly defined brown margin, on rhubarb leaves ; and 0. 
zea-maycUs brown or tan coloured spots, clearly outlined or con- 
vergent, on maize leaves. 

Sydow (H.). Busts of British Guiana and Trinidad. — Mycologia 
xvii, 6, pp. 255-262, 1 fig., 1925. 

The rusts enumerated in this paper were collected by F. L. Stevens 
(University of Illinois) in British Guiana and Trinidad in the 
summer of 1922 and determined by the author. Thirty-six species 
are mentioned, three of which are new. 

Hotsox (J. W.). Preliminary list of the tTredinales of Washing- 
ton. — Univ. of Washington BioL Stat., Puget Sound, Publ. iv, 
pp. 273-391, 1925. 

A list is given of 224 species of rusts from the State of Washing- 
ton. In each case the synonymy, hosts, locality, and bibliographical 
references are given, and there are also critical notes on many of 
the species. 

Arthur (J. C.). The grass rusts of South America ; based on the 
Holway collections. — Proe. Amer, Phil. Soc., Ixiv, 2, pp. 131- 
223, 10 figs., 1925. 

A full account is given of the two separate botanical explorations 
undertaken by the late E. W. D. Holway and Mrs. Holway, with 
the primary object of collecting grass rusts in western and eastern 
South America. In the survey presented in this paper the author 
has also taken into account, as far as possible, all other collections 
of this sort recorded from South America and also some additional 
ones found in the Arthur Herbarium, Lafayette, Indiana, and not 
previously published. Critical notes are given on the 74 species 
mentioned, with English diagnoses and a key to their determination ; 
and there is a bibliography of 63 works containing references to 
the grass rusts of South America. 

Weir (J. E.). The genus Coleosporium in the north-western 
United States. — Mycologia, xvii, 6, pp. 225-239, 3 pL, 1 fig., 
1925. 

All species of Goleosporium are stated to form their aecidial 
stage on pine needles and these are very similar in appearance. 
Six distinct species found in the north-west of the United States 
are described in detail, namely, G. adenocaulonis, G. madiae, G. occi- 
dentalis, C. sonchi-arvensis, G. ribicola, G. soUdaginis. 

The aecidial stage of the last-named {Peridermium montanum) 
has been reported as occurring on Pimis contorta in the north- 
western States and the uredo-teleuto stage on species of both Aster 
and Solidago. Inoculations made by Hedgcock and Hunt [see this 
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Review, ii, p. 349] indicate that in the eastern States C. solidaginis 
is a rust attacking species of 8olidago but not those of Aster, and 
its aecidial stage (Peridermiwm acicolum) is considered to be 
distinct from P. montanmn. The author’s inoculations establish, 
however, that the western form develops its uredo-teleuto stage on 
both Aster and Solidago, and repeated cross -inoculations with 
uredospores from these two hosts proved successful. Whether the 
same is the case with the eastern form is regarded as still doubtful. 
Nevertheless, in view of the differences in the minute characters, 
especially of the aecidial stages, the eastern and western fungi are 
regarded as distinct species. 

BernauI) (C.). Be grijze Badapschimmel. (Septohasidium bogo- 
riense.) [The grey Dadap fungus- (Septobasidium bogo- 
rlease,)]—De Thee, vi, 3, pp. 82-85, 1 pi, 1925. 

Grotalaria anagyroides, which is extensively used as a green 
manure for tea and rubber in the Dutch East Indies, has been 
added to the list of hosts of Septobasidiwm hogoriense [see this 
Revieiv, ii, p. 145], but the writer does not anticipate any serious 
damage from its attacks provided a rational system of pruning is 
adopted. The plants should be pruned at the age of four or five 
months, allowed to resume growth, and cut down as soon as flower- 
ing begins. Thus full advantage can be taken of the thick foliage 
of the plants and the increase of or*ganic substances which they 
produce in the soil, without incurring the risk of infection by 
8. hogoriense, Gorticium [salmonicolorl, or other fungi attacking the 
thick, woody stems that result from continuous pruning. 

Considerable damage may be caused by the combined attacks of 
8. hogoriense and Gephalevuros {parasiticusl in tea plantations where 
the bushes have been weakened by unfavourable cultural or climatic 
conditions. On tea it is advisable to apply a soda solution to 
diseased branches after pruning, but in the case of Grotalaria direct 
control measures are considered unnecessary. 

Van Overeem (G.). Schimmelziekten van Grotalaria usara- 
moensis Baker. [Fungous diseases of Grotalaria usara- 
moensis Baker.] — Re Thee, vi, 3, pp. 72-77, 2 pi. (1 col), 
1925. 

Grotalaria usaramoensis, which was introduced into Java from 
tropical Africa in 1916, is stated to have proved an excellent green 
manure for tea, but of late years this very valuable plant has been 
attacked by various fungous diseases. 

8clerotium rolfsii causes a dark brown rot of the stem bases, 
which become covered with the coarse, white mycelium of the 
fungus, bearing small, white, later light brown, sclerotia. Infection 
is transmitted by the sclerotia falling from the plants or by the 
mycelium in the soil Once the organism has gained a foothold in 
the plantation, it is impossible to save the crop. Bince G, usara- 
moensis is extremely susceptible to infection by 8. rolfsii, it Bhoxild 
not be used as a cover crop for tobacco or other Soknaceae which 
are also liable to attack. 

Sporadic attacks of a wilt disease, due to a species of Fusarium 
[see tins Review, iv, f. 595] which has been identified by Wollen- 
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weber as F. incaryiaf'wm (Rob.) Sacc., have been reported from the 
Tjerebon district, where they caused very great damage. The stem 
bases showed an internal and external brown discoloration, the 
woody portion being filled with the mycelium of the fungus, which 
obstructed the water supply and resulted in the rapid wilting of the 
upper part of the plants. The pink mass at the base of the stem 
was found to consist of short, simple (rarely branched), sparsely 
septate conidiophores, slightly constricted at the apex, which 
abstricted four-celled, elongate-ellipsoid, hyaline conidia. The 
typical falcate conidia with elongated bases developed in pure 
culture. 

Another case of severe attack by a Fusarkim, a white species 
with typical falcate conidia, was reported from Sumatra. This 
species has not yet been determined and is not definitely known to 
be the primary cause of the disease. 

Serious and increasing damage has been caused by Parodiella 
spegazzinii Theiss. &Syd., fii-st observed in Sumatra in 1921 and 
in Java in 1923, which produces a dry, hard, black crust on the 
upper side of the leaves. The minute black pustules first appear 
along the veins of young, barely unfurled leaves, and gradually 
increase in numbers until the whole leaf is covered with a compact 
crust. At this stage the leaves curl up and rapid wilting ensues. 
At a distance the whole stand looks greyish -green and thin. A brief 
description of the morphology of the fungus is given. 

Cohen Sttjakt (C. P.). Wat red rust van een strnik over laat. 
[ What is left of a bush after red rust .] — De Thee^ vi, 3, pp. 95- 
9a, 1 ph, 1925. 

The damage caused in tea plantations by red rust [Gepkaleuros) 
[parasitims : see this RevieiVy hi, p. 4] appears to be very much 
more considerable in the Dutch East Indies than in British India. 
In West Java the attacks of Eelopeltis and unfavourable physio- 
logical conditions are of secondary importance. The ravages of 
the disease are well illustrated by photographs from the Ardjoena 
district. Drastic pruning, attention to soil conditions, and the use 
of Leguminosae as green manures are recommended as general pre- 
cautionary measures against disease. 

ShephebI) (E. F. S.). Hotes sur les maladies du Tabac. [Notes 
on the diseases of Tobacco.]— jR(3U. Agric. de Vlle 23, 

pp. 585-587, 1925. 

This is the first of a series of articles on the tobacco diseases of 
Mauritius. Mosaic has been observed in a severe form only on the 
new shoots that grow after the plants are cut down close to the 
ground. In the crop before cutting the symptoms are slight and 
the disease does not do much damage. 

At least two distinct leaf spots occur in the island, a brown and 
a white. The former closely resembles in its outward symptoms 
that caused by Gercospora (except that the spots are 

somewhat larger), but this fungus has never been found in associa- 
tion with it. Recent investigations have revealed the presence in 
the diseased tissues of a bacterium and of at least two species, so far 
unidentified, of fungi, the former being believed to be the cause of 
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the disease. For the control of this disease it is recommended that 
all affected leaves be promptly removed and burnt, and that only 
healthy seed be* used for sowing as there is a possibility that the 
disease is seed-borne. The white spots are smaller in diameter 
than the brown, and no organism has been found in association 
with them; they are, therefore, believed to be of physiological 
origin. 

Cook (M. T.). Enfermedades de las hojas de Tahaco. [Leaf 
diseases of Tobacco.]— Agric, Puerto Rico, xv, 6, p. 282, 
1925. 

Judging from the number of inquiries received by the Porto Eico 
Experimental Stations, tobacco leaf spot caused by Cercospora 
nicotianae appears to be widespread in the island. The damage 
caused by the fungus is not usually considerable, but in some 
localities it seems to be showing a tendency to increase. Spread is 
said to be favoured by excessive moisture, and also by sowing the 
plants too densely, as this prevents free circulation of the air among 
the leaves. 

Annuaire international de legislation agricole annee — - 

1924 . [International year-book of agricultural legislation 
14th year — 1924.] — xlv + 1199 pp., Eome, Inst. Intern. d’Agric., 

1925. 

Part VII of this volume (pp. 635-714) recapitulates, fi-om official 
sources, the orders relating to the protection of crops from plant 
diseases and insect pests issued during 1924 in various countries. 
The year-book further contains much valuable information on a 
number of subjects of general agricultural interest, such as plant 
production, commerce in agricultural products, legislation in con- 
nexion with agrarian organization, and the like. 

GabbowsKI (L.). Sprawa chorob i ochrony roslin na XII Miedssyna- 
rodowym Kongresie Kolniczym. [The question of plant diseases 
and plant protection at the Xllth International Agricultural 
Congress .] — Chorohy i Szkodniki Roilin [Piseases and Pests of 
Plants'], Warsaw, i, 3, pp. 27-33, 1925. [French summary.] 

At the Xllth International Congress of Agriculture, held in 
Warsaw in June 1925, the following resolutions were passed re- 
lating to the protection of plants against diseases. 

(1) On the proposal of E. Foex and J. Saulnier, of Paris. The 
Congress recognizes the necessity of an international agreement 
tending towards the protection of cultivated plants against parasitic 
diseases, and towards the protection of each country from the intro- 
duction from abroad of dangerous parasites. It is recommended 
that the next Phytopathological Conference should meet before the 
end of 1926 to discuss an international convention for the above 
purposes. The programme of the conference, on lines acceptable to 
all the countries concerned, should be drawn up by specialists 
(phytopathologists, entomologists, economists, and lawyers), keeping 
in view the final report of the Phytopathological Conference of 
Rome in 1914, the criticisms of that report in various countries, 
and the phytopathological legislation in force in each country. 
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This programme should be communicated to all the countries con- 
cerned six months before the meeting. It is further recommended 
that all countries should elaborate and enforce common measures 
for the protection of crops, including a State organization for the 
supervision and protection of crops, and an adequate number of 
well-staffed entomological and phytopathological research stations. 

(2) On the proposal of L. Garbowski, of Bydgoszcz (Poland). 
It is suggested that the International Committee of Phytopathology 
and Economic Entomology [see this Review, iii, p. 412] should 
establish a periodical, to be published by the Plant Protection 
Association, in which would be recorded all outbreaks of important 
diseases and pests and the results of any experimental work on 
their control. The journal should in particular give information 
on the spread and intensity of the potato wart disease 
endohiotievLm'] in various countries and on the best measures for its 
control. 

(3) On the proposal of A. Konecny, of Prague [Czeeho-Slovakia]. 
In view of the difficulties caused to international trade in potatoes 
by the different, and often widely diverging, legislation in force in 
various countries concerning' the sanitary condition of potatoes, 
their origin in localities free from wart disease (/S', enclobioticum), 
and the health certificates required with particular reference to this 
disease, it is recommended that this disease be considered by theinter- 
national Committee of Phytopathology and Economic Entomology as 
extremely important from the international point of view, and that 
the Committee should start a movement for the unification of such 
legislation and certification. It is also recommended that wart 
disease be dealt wi th as a particularly important matter at the next 
International Phytopathological Congress. 

PlASECKA (Mine Z.). Ustawodawstwo ochrony rosliu w Polsce. 
[Plant protection legislation in Poland .] — GJioroby i S^kodniki 
Roilin [Diseases and Rests of Pkmts], Warsaw, i, 1, pp. 3-6, 
1925. 

This is a compilation of all the acts and ordinances in force up to 
date in Poland for the protection of cultivated plants and forest 
trees against invasion from abroad of new pests and diseases, and 
for combating those already existing in the country [see also this 
Revieiv, iv, p. 128]. The only item of mycological interest is the 
Ordinance of 31st May, 1924, of the Minister for Agriculture, 'pro- 
hibiting the importation, as a measure against the introduction of 
Synchytrkim endobioticumy of B>ny potato tubers or plants, save 
under permit from the Ministry in the case of parcels duly certified 
by the plant protection authorities of the country of origin that 
such parcels are free from the disease. 



IMPEEIAL BUREAU OF MYCOLOGY 


REVIEW 

OF 


APPLIED MYCOLOGY 


VoL. V MAY 1926 


Olitsky (P. K.). The transfer of Tobacco and Tomato mosaic 
disease by the Pseudococcns citri. — Science, N.S., Ixii, 1611, 
p. 442, 1925. 

Among several thousand tobacco and tomato seedlings kept in a 
greenhouse for a year and a half no case of spontaneous mosaic was 
observed. Over 200 of the plants were injured and infected with 
non-mosaic materials, with negative results. Further, 300 plants, 
grown from seeds from a mosaic tobacco plant, remained healthy, 
The disease, therefore, is not seed borne. 

In June 1925 an inf estation of the greenhouse with Pseudococcus 
citri occurred. A month later, 20 out of 50 uninoculated and 
un wounded tobacco plants infested with the mealy bugs showed 
typical mosaic symptoms. Twenty-four normal tobacco plants, 
similarly infested, were transferred to a field and after a month all 
developed mosaic, while 36 plants free from the insect remained 
normal under the same conditions. Of the 500 tobacco and tomato 
plants (40 injured) grown in the greenhouse after thorough disin- 
fection, none contracted the disease. Seven out of nine tomato and 
three out of nine tobacco plants to which the insects were trans- 
ferred after feeding on the diseased tissues developed typical mosaic 
symptoms after incubation periods of 10 to 21 days. 

P, citri would appear, therefore, to be definitely implicated as a 
vector of the mosaic virus. 

Gaebner (M. W.). Cladosporium leaf mold of Tomato ; fruit 
invasiou and seed transmission.— Jbura. Agaric, Res., xxxi, 6, 
pp. 619-540, 1 fig., 5 pL, 1925. 

The author has carried out cultural and biological studies of the 
tomato leaf mould fungus, Cladosporium fulvum [see this Review, 
V, p. 9], which causes serious damage to the fruit of greenhouse 
tomatoes, and (though to a much less extent than appears to be the 
case elsewhere) also to field crops in Indiana. In 1923 it severely 
attacked a greenhouse crop of Bonny Best tomatoes, causing a black 
stem-end rot and a. r— * 
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tended to develop unevenly, one side being retarded in growth. 
Another striking symptom is the tenacity of the diseased fruits on 
the pedicels. 

The blackened appearance of the base of the affected fruit is due 
to an intercellular mycelium just below the epidermis, formed of 
pseudoparenchymatous strands which mummify the host tissues 
and form a reticulum in which the cavities represent the original 
host cells. The hyphae also penetrate the whole thickness of the 
pericarp as far as the placenta, forming a less dense network than 
nearer the surface. The fibro-vascular bundles are not invaded. 
Spores are rarely produced on the fruit. In the larger inter- 
cellular spaces, sclerotial or perithecium-like bodies or bulbils, 
150 to 300 fi in diameter, are formed, but these remain sterile 
except that those near the surface may bear tufts of conidiophores. 

Cultures of the fungus obtained from the fruit readily infected 
the leaves, causing the typical mould lesions. Mycelial growth 
and spore germination occur between 10° and 30° C., with an 
optimum at 20° to 25°. Inoculation with spores showed that in- 
fection of the fruit occurs rather early through stomata in the 
sepals, torus, or last pedicel internode, after which the mycelium 
grows down into the fruit without rapidly killing the tissues. No 
stomata were found on the fruit, and attempts to inoculate even 
young fruits directly failed. Sepal infection is of common occur- 
rence and is responsible for the one-sided stunting of the fruit. In 
one case of successful sepal inoculation, the fruit was examined 14 
weeks later and it was found that abundant seed infection had 
occurred. Further studies showed that the mycelium frequently 
grows down the placentae and penetrates the seeds. Sclerotial 
bodies were found attached to the exterior of the hilum end of the 
seed coat, and also within the coats. The fungus penetrates as far 
as, but not into, the endosperm. Fragments of infected tissue 
may also adhere to the seed coat of seeds extracted from diseased 
fruits. 

Under moist conditions the fungus sporulates on infected or con- 
taminated seeds and the pai'asite may be introduced in this way 
into the seed bed. Transmission of infection to neighbouring 
seedlings may very easily take place, as the spores are frequently 
carried above ground on the cotyledons. Primary cotyledon infec- 
tion has been observed in the seedlings grown in pots of sterile sand 
from both infected and surface-contaminated seed which had been 
dried for a month before sowing. 

JoKGENSEX (0, A.). To for Baumark nye plantesygdomme. 1, 
Fusarium paa Tomater. [Two plant diseases new to Den- 
mark. 1. Fusariurrh on Tomatoes.] — Reprinted from ffar^ner- 
2 pp., 2 figs., 19.25, 

Outdoor tomatoes of the Dansk Export variety at the Lyngby 
Phytopathological Experiment Station, Denmark, were attacked, 
during August and September 1925, by a disease with the following 
symptoms. A small, soft, sunken spot round the stigma rapidly 
spread over a large portion of the surface : at the same time the 
centre of the spot darkened and a white fungus mycelium appeared, 
frequently in the form of concentric rings. Finally the whole 
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fruit, penetrated by the fungus, became yellow and shrunken, and 
remained attached to the plant in a mummified condition. 

The hyaline (pink in mass), falcate, four- to five-septate spores, 
which develop from the mycelium, were readily identified as those 
of Fusarmm embescens, first recorded in Germany about 1900 (see 
Landiv, Jahrb., xxxiv, p. 389, 1905) but not hitherto observed in 
Denmark. 

Infection can only occur through wounds in the skin round the 
style. In an experiment at Lyngby, positive results followed 
inoculation on 32 per cent, of a number of wounded, unsprayed 
tomatoes, compared with 0 per cent, on unwounded fruit sprayed 
with Bordeaux mixture. In a lot which was neither sprayed nor 
wounded 4 per cent, became infected, while wounded, sprayed 
tomatoes showed 8 per cent. The low incidence of infection in the 
unwounded lots is regarded as negligible, being almost certainly due 
to the presence of small surface abrasions which were overlooked at 
the beginning of the test. The application of Bordeaux mixture is 
evidently of value in the control of the disease. 

The early sjmiptoms of attack being very inconspicuous on half- 
ripe fruit, diseased tomatoes are very liable to be stored with healthy 
fruit in frames or greenhouses, where the high temperature and 
extreme humidity promote the spread of infection. Spores adhering 
to the surface of healthy fruit also serve, to propagate the disease. 
These conditions are very favourable to secondary attacks, which 
may also take place through the peduncle instead of being restricted 
to the stigma as in the growing plant. 

Of 252 tomatoes gathered on 1st September, 13 were infected by 
F. erubescens alone and 74 more by this organism in conjunction 
with the potato blight fungus [FhytopJdhora infestans^ or Ascochyta 
[pidymella lycopersici]. The outbreak started suddenly in the 
middle of August and reached its climax about the 22nd, when 70 
per cent, of the fruit were found to be infected. With the cooler 
weather in late August and early September the symptoms declined 
in severity. 

Wilson (M.). The Phomopsis disease of conifers. — Forestry 
Cbmm. jBuZL 6, 34 pp., 12 pL, 1925. 

Three distinct fungi appear to have been associated by various 
investigators [references to whose work are given] with diseases 
similar to that described in this paper, namely, (1) Fhoma intkya 
Sacc. — Sderophoma pithyophila (Cda) v. Hohn. = 8, pitkya (Sacc.) 

Phomopsispithyalj^^ [see this Review, 305] ; 

(2) Fhoma abietina Hartig ^ FmicoGGwm abietinwm Prill, et Del. = 
Phomopsis pithya lAnd (in part) = P. abietina Grove (in part) [see 
this Review, i, p. 92] ; (3) Phomopsis pseudotsugae Wilson = P. 
pithy a Lind (in part) = P. abietina Grove (in part). The present 
paper is confined to the last of these. 

The morphology of P, pseudotsugae is fully described. In the 
original aceounts {Trans. R. Scot. Arbor. Soo., :s.x:d.Y, p. 145, 1920; 
Trans. Sf Proc. Bot Soo. Edinburgh, xxvm, p. 47, 1920) it was 
stated tlxat both A- and B-spores (fusiform or elliptic and rod- 
shaped or curved, respectively) Were present in different pycnidia, 
but it has since ^en ascertained that the spores formerly believed 



260 


which is almost constantly associated with P. pseuclotsugae on 
young Douglas iaxs {Pseiidotsuga taxifolia). 

In a 16-year-old Douglas fir plantation the fructifications of Bia- 
porthe pithyob Sacc., not hitherto recorded in Britain, were observed 
on dead lateral branches. This fungus has also been found on 
young living branches of Abies grandis, producing symptoms 
similar to those caused by P. pseiidotsiigae. In order to investigate 
the possible connexion between the two organisms, ascospores and 
pycnospores of P. pithya were sown on Douglas fir decoction agar. 
A mycelium consisting of slender, septate, branched, hyaline hyphae, 
2 to 3 jLt in width, was produced, and in about three weeks pycnidia 
containing spores identical with those of P. pseiidotsiigae were 
developed. It is therefore considered highly probable that these 
two fungi are merely stages in the life-history of one species and 
inoculation experiments are in progress to establish this point. 

In the original description of the Phomopsis disease [loc. cit.], 
two types of attack were distinguished, namely, die-back of the 
shoots and canker of the stems, the former being prevalent in 
nurseries and young plantations and the latter in older plantations. 
Extensive damage is frequently caused by cankering near the 
ground level in six- to ten-year-old plantations. In a six- to eight- 
year-old Perthshire plantation examined in the spring of 1920, 
about half the total number of trees were found to have been killed 
by the disease. The dead trees were replaced by fresh ones, but in 
the following September, 20 per cent, of the trees in the plantation, 
including some of the newly planted ones, were again affected. The 
bushy habit of the trees and absence of leaders in a plantation in 
the south of Scotland was also found to be due to the attacks of 
the fungus, which had successively destroyed the original leading 
shoot and three or four laterals developing in its place. Suppression 
of this type appears to be a frequent result of infection. In a 16- 
year-old plantation near Peebles at least 20 per cent, of a group of 
300 trees showed cankers on the trunks and occasionally near the 
bases of the larger lateral branches. Near Dunkeld 19*6 per cent, 
of the 388 trees forming a 23-year-old plantation were attacked. 
The occurrence of the disease in groups was a noticeable feature in 
both these cases. 

The symptoms of the disease on the Japanese and European 
larch (iario; leptolepis and L. europaea) [see this Revietu, i, p. 48], 
and on Abies grandis are briefly described. On the blue Douglas 
fir (Pseudotsuga glauca) and on P. douglasii var. caesia the symp- 
toms are similar to those on P. taxifolia, A die-back oi Abies 
pectinata, Tsuga albeHiana, and T, sieboldi is also believed to be 
due to P, pseudotsugae. 

Directions are given for the control of the disease, which in 
severe cases may appreciably weaken the timber, by thorough 
sanitation in the nursery and the exercise of great care in pruning 
to avoid wounds, 

TuBEtJF (C, v.). Anbau oder Abbau von fiinfiiadeligen Kiefern. 
[Cultivation or decline of five-needled Pines.]— Forst- u, 
Jagdzeit, c, S, -p^, 89-100,1924;, 

Basing his observations on an article by Harrer in the Yearbook 
of the German Dendrological Society for 1923, in which the substi- 
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tution of Pmus monticola for P. strohus in German forests is 
recommended, the author discusses some of the problems in con- 
nexion with the cultivation of five-needled pinevS in Germany. 

P. monticola, together with P. strohus and P. lambertiana^ was 
found by Klebahn to be attacked by blister rust {Cronartium rihi- 
cola) at Bremen in 1887-8. The disease, which was introduced into 
Germany on the Siberian P. cembra^ was widely distributed with 
nursery stock not only in Europe but also in America, where it was 
previously unknown. On P. monticola its ravages have been so 
severe that the cultivation of this species is being abandoned in 
England. P. peuce^ a native of the Balkan States, and P. aristata 
are also susceptible to the disease, while P. excelsa cannot survive 
the rigours of the German winter except in the southernmost 
regions. In view of the great susceptibility to blister rust of pines 
of the strohus group, Harrer s advocacy of P. monticola as a suitable 
tree for German forests appears misplaced. 

Although the whole blister rust epidemic is believed to have 
originated on P. cembra from Russia, it was found that plantings 
of Alpine stock of this species remained healthy near diseased P. 
cembra at Leningrad. The single infection reported on this host 
from Switzerland is thought to have spread from an imported 
P. strohus, 

Harrer’s statements that blister rust is less injurious than is 
commonly represented, and that the disease was permanently eradi- 
cated from Prof. Mayr's experimental garden at Graf rath, near 
Munich, are also challenged. The disease has not only maintained 
its footing on P. monticola, P. 'pence, and P. cembra (all of which 
are attack^ed quite as severely as P. strohus, if not more so), but it 
has recently appeared on P. aristcvta^ and has spread to other gardens 
in the vicinity as well as to old plantings in the forest. 

The disease is stated to flourish, under German conditions, in 
open stands, so that no protection is afforded by wide spacing. 
Saplings and the lower whorls of older trees are attacked with 
special intensity, but the uppermost branches of large trees are also 
affected. 

In the writer’s opinion, the further spread of blister rust in 
Germany can only be prevented by discontinuing the cultivation 
of P. monticola and P. jpeuce and restricting that of P. strohus. 
The importation of, and commerce in, five-needled pines should be 
prohibited, as in America. In cases where the retention of P. 
strobus is desirable on sylvicultural grounds, and where the risks 
of a spread of infection are too great, propagation should be effected 
exclusively by seed. Nurseries should be located at a distance of 
at least one to two hours’ journey from dwellings and gardens, 
unless the growing of Mibes is entirely prohibited, similar restric- 
tions applying also to forest plantings and individual trees. All 
infected individuals should be destroyed. Where currants are 
grown (and this should in no case be permitted in or near the 
nurseries) the immune Red Dutch variety [see this Review, ii, p. 483] 
should be distributed free from a State garden. 

The organization of the Biologische Reichsanstalt fiir Land- und 
Forstwirtschaft is described, and suggestions are made for extended 
co-operation, primarily between Bavarian scientists and practical 
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forest workers, with a view to the solution of the blister rust 
problem. 

Spauldino (P.) & Rathbun-Gravatt (Annie). Conditions ante- 
cedent to the infection of White Pines hy Cronartitiin ribicola 
in the north-eastern United ' States. — Fhytopatli., xv, 10, 
pp. 573-583, 5 graphs, 1925. 

Recent investigations have shown that the factors influencing 
the period of production of the teleutospores of white pine blister 
rust (Gronartiuni ribiGola) include weather conditions, time of 
season when the various Ribes hosts drop their leaves, and the 
capacity of the different species of Ribes to produce a second crop 
of foliage. 

The germination of the teleutospores has been found to depend 
primarily on moisture. Low temperatures merely arrest the rate 
of germination. High temperatures have not been tested, but 
Doran’s experiments with the aecidia and uredospores of the fungus 
(PhytopatL, ix, p. 391, 1919) indicate that they may inhibit germi- 
nation even in the presence of water. As the teleutospores mature 
the time required for their germination is increased. 

.Factors affecting the longevity of the teleutospores (i. e., time 
during which they remain ungerminated and still viable) include 
the habitat of the hosts and the structure of their leaves, 

both of which are closely connected with the access of moisture to 
the teleutospores. 

The results of field experiments have shown that infection of 
white pines by (7. ribicola must be preceded by a period of sufficient 
moisture (minimum five hours) to germinate the teleutospores, 
which in its turn must be followed by a period of high humidity 
(23 hours) during which infection can actually take place. The 
known minimum period for the beginning of infection is 11-| hours 
after the germinating sporidia are deposited on the leaves of the 
pines. Varying combinations of vreather conditions, which may 
be presumed to result in more or less heavy infection, are illustrated 
by graphs, and some of the numerous problems awaiting solution 
are briefly indicated. 

Snell (W. H.) & Rathbun-Gravatt (Annie). Inoculation of 
Pinns strohus trees with sporidia of Cronartium riMcola.— 
Phytopath., XY, 10, pp. 584-590, 2 figs., 1925. 

A description is given of the method used in inoculating large 
white pine (Pinus strobiis) trees with blister rust (Oroyiartmm 
ribicola) collected from Ribes nigry^m, R. odorat%m, R. eynos- 
at North Conway, New Hampshm^^ 

The trees, ranging from five to thirty years old, were situated in 
a region from which the Eite had been eradicated in 1916. Prior 
to inoculation the branches were sprayed with water, the portions 
of Ribes leaves with germinated teleutospores subsequently being 
loosely fastened round the needle clusters. After another water 
spray, the branches were inserted in moist chambers for 24 to 36 
hours. This method was used for 144 branches on 51 trees. Fifty- 
three additional branches on nine of the same trees were inoculated 
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under extremely humid conditions without subsequent insertion in 
moist chambers. 

On examination in 1924, eighteen of the trees inoculated in 
moist chambers had become diseased and twenty branches had 
developed cankers.' Six of the trees inoculated under natural 
conditions had become diseased, and had formed cankers on eleven 
branches. Since the incubation period of G, ribicola sometimes 
extends over several years, later inspections may reveal considerably 
more infection. 

These results are considered of some importance as representing 
the first successful inoculation of large white pines with 0. ribicola, 

Spaulbino (P.). A partial explanation of tlie relative snscepti- 
Tbility of the White Pines to the White Pine hlister rnst 
(Cronartinm ribicola Pischer). — Phytopath., xv, 10, pp. 591- 
697, 1925. 

It has been shown {Conn, Agric, Exper, Stat Bull 214, p. 428, 
1919) that most of the infection of the different species of white 
pines by blister rust {Oronartium ribicola) starts in the leaves, 
which are penetrated through the stomata. It has also been 
determined that the fungus takes several months to reach the bark 
of the twig, after infection is established within the leaf. On P. 
strobus and P. monticola a considerable percentage of all infections 
takes place through the older leaves. With P. strobus, there is 
a chance that the older infected leaves may drop before the fungus 
reaches the bark, while in the case of P. monticola, which retains 
its leaves a year longer, a much larger proportion of the infections 
are likely to reach the twig. Considering only leaf casting, those 
species of pines which retain their leaves for longer periods would 
thus be expected to prove the most susceptible. The preliminary 
results of a study of relative susceptibility confirm this hypothesis 
in respect- of the very susceptible and susceptible groups of white 
pine (the former including P. monticola and the latter P, strobus), 
the average leaf persistence being decidedly longer in the first than 
in the second group (ratio about five to three years). In the resis- 
tant and immune groups, however, there is no correlation between 
susceptibility and leaf persistence, so that in these some other factor 
is evidently more important. 

It has further been shown that all the very susceptible species 
(P. monticola, P. flexilis, and P. alhicaulis), and three of the five 
susceptible (P. ayacahuite, P. lambertiana, and P. strohiformis) 
have stomata on both the inner and outer sides of the leaves. 
This is true also of two species of the resistant group (P, excelsa 
and P. i;oriae?isis), but it is pointed out that the evidence of resis- 
tance in this group requires further testing. In these three groups 
there appears to be a certain degree of correlation between the 
distribution of the stomata on the leaves and the degree of sus- 
ceptibility. 

There is stated to be reliable evidence that the fungus develops 
more profusely in the thick bark of P. wonticoZo: than it ever does 
in that of P. stro&us, and the writer believes that this is directly 
due to the greater abundance of phloem in the former, P, strobus 
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frequently dies from the girdling of the stem, whereas in P. monti- 
cola death is the direct result of the destruction of the twigs. 

Gill (L. S.). Peridermium Earknessi Moore in Westerii Xellow 
Pine tops. — PhytopatJi,, xv, 10, p. 617, 1925. 

In October 1924, a number of galls of Peridermium harknessi, 
which generally attacks seedlings and young trees most severely, 
were found on a group of four or five western yellow pines [Pim^s 
23 onderosal 100 ft. in height, in the Stanislaus National Forest, 
California, at an elevation of 5,000 ft. The fungus was also 
detected on two trees 150 ft. in height at a distance of 50 and 125 
yards from the first group. The infected trees were situated in 
a mature stand of mixed sugar pines [P. lamhertiana] and yellow 
pines. During the logging operations from July to October 1924, 
every felled pine on a hundred acres of the site was examined, and 
constant attention was also paid to the pathology of the young 
growth. No more Peridermium galls were observed, and no trace 
of a Cronartium was found. Infection is believed to have 
originated with chance sporidia or aecidiospores carried in from 
the outside. 

Yaxine (S- I.). 0 ?];Byx hobhx J[oHiiHrpaji;cKoS ry6. rpH6Kax, 
noBpeJKjiiaiomHX M0Jioji;He Cochh. [First record from the govern- 
ment of Leningrad of two fungi injurious to young Pines.] — 
BulL Leningrad Inst, of Forestry, xxxii, pp. 181-188, 1 fig., 
1925. [German summary.] 

This is the first record from the government of Leningrad of 
Phacidhom infestans and Hypodermella sulcigena [see this Review, 
V, p. 197], which were found attacking 6- to lU-year-old pines in the 
Ossinovoroshtshinskaya Datcha [estate] of the Pargoloff Forestry 
Circuit in the autumn of 1923. 

Phacidium infestans was found parasitizing the needles chiefly 
on the lower branches of the pines which had been covered by 
snowdrifts during the winter. Smaller seedlings, not over one yard 
high, were occasionally attacked throughout. The fungus killed 
the infected needles, and passed from them into the cortical tissues, 
chiefly into the resin ducts, of the twigs, which also finally perished. 
The dead needles turn a greenish-grey colour, and remain for a long 
time attached to the branches. Later, numerous elongated, light 
coloured, slightly erumpent apothecia of the fungus cover both 
sides of the dead needles. The question is still open whether this 
fungus is a true or facultative parasite. Occasionally it was found 
in association with P. Fr., which is easy to distinguish 

from the former by its morphological characters. 

Hypodermella sulcigena is said to be a new record for Kussia. 
It was found attacking a fairly large number of the pine seedlings, 
particularly along the borders of the different plots, but the injury 
done by it was slight, as it only killed the apical portion of the 
needles. On the majority of the needles infected were found 
narrow, greyish-black, slightly raised perithecia, up to 8 mm. in 
length. The latter contained elongated asci, slightly tapering at 
both ends and from 105 to 135 by 12 to 18 /t in diameter, and also 
numerous filiform paraphyses, from 1*5 to 2 /i broad. The asci 
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always contained eight|club-shaped, hyaline spores, 32 to 45 by 4«5 
to 6 ju in diameter. Each spore was enveloped by a hyaline, 
strongly refractive, jelly-like mass. 

Control measures against both fungi should consist in the 
removal and destruction of the infected needles, and in the pruning 
of the twigs bearing diseased needles. 


Baxter (D. V.). The "biology and pathology of some of the hard 
wood heart-rotting fungi. — Amer, Journ. of Botany, xii, 8 , 
pp. 522-552 ; 9, pp. 553-576, 4 pL, 1925. 

The author’s studies on the heart rot of various trees [see this 
Bevietv, iii, p. 497] have been continued, especially in regard to the 
question of advance infections and the biological relations between 
the mycelia and their hosts. Cultural studies of ^several heart- 
rotting fungi were also carried out. 

The following fungi and hosts were studied : Polyporus hispidiis 
on Fraxinus nigra ; Fomes fraxinopliiluB on F. americana ; F, 
fraxinophilus i, ellisitinus n.f. on Shepherdia argentea ; F. 
natus on Morus rubra ; F. connatus on Fyssa sylvatica and Acer 
rubrum ; F. everhartii on Quercus velutina, Q. rubra, and Q, alba ; 
F, igniarius on Fagiis grandifolia] F, pomaceus f. crataegi n. f. on 
PruTiots ammcal^c6 and Crataegus sp.; F. eonchatus on F. nigra 
and Crataegus sp. ; and Hydnum septentrionale on A, rubrum, 

P. hispidus was successfully cultured on blocks of heartwood of 
black ash (F. nigra), white ash (P. americana), red oak (Q. rubra), 
yellow birch [Betula lutea], and ^pple wood [see this Review^ iv, 
p. 446]. The colour of the mycelium on the different woods was 
practically identical in all cases, namely, antimony yellow to buck- 
thorn brown (Ridg way’s Color Standards). The amounts of decay 
produced in the different species in one year, as represented by loss 
in oven-dry weight, under controlled conditions, were as follows : 
white ash, 19-2 per cent.; black ash, 17*1 per cent.; yellow’ birch, 
24*4 per cent.; red oak, 10*5 per cent.; and apple, 15-9 per cent. 
In white ash the rot was characterized by a chalky appearance of 
the wood and dark brown lines on the surfaces of the blocks ; the 
symptoms in black ash were similar but less pronounced. Decayed 
yellow birch wood turned yellowish-brown, and the annual rings 
were unusually sharply defined. Here also the occurrence of dark 
lines was a striking feature of the rot. Little change was observed 
in the appearance of the infected oak blocks. The exterior parts 
of the rotted apple wood were converted into a crumbly, whitish- 
yellow mass, and irregular dark-brown lines were formed. Lami- 
nation of the medullary rays was also observed. Tests with black 
ash showed that the fungus could attack sapwmod equally with 
heartwood. 

Positive results were given by field inoculations on living white 
and black ash trees with P, from black ash. The rot is 

mainly confined to the upper part of the bole in standing trees, and 
inoculations showed that sprouts without heartwood are susceptible 
to attack. The extension of the mycelium in the living tree seems 
to be very slow. 

P. everhartii is stated to be the most iinportant oak rot in 
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MichigaBj freqiieiitly occurring in an epidemic form on Q, rubra 
md Q, velutina. Both heart- and sap wood are attacked, and the 
rot may occur in any part of the trunk or limbs (generally near 
the ground), sometimes even extending into the roots. The wood 
substance is eventually reduced to a crumbly consistency. The 
badly decayed regions are frequently bordered by a discoloured 
zone of wood. The cells between the medullary rays may be 
partially or totally destroyed by the hyphae. Strength tests were 
carried out on blocks of Q, alba. The average crushing strength 
of 2^8 apparently sound blocks taken from the centre of the trunk 
within the ring of visible decay was 12,624 lb. compared with 
12,937 lb. in the case of 8 blocks from sound trees, 

F, everhartri was shown to be able to grow freely on badly 
decayed poplar wood and, with a few exceptions, the wood-destroy- 
ing fungi ordinarily found on living trees can continue growth 
saprophytically in the dead wood under favourable moisture con- 
ditions. In such cases the wood may become blackened in sharply 
defined lines in a manner similar to that observed in the living 
tree, indicating that wound gum is not produced solely as a reaction 
of the living tissues. 

The white wood rots caused by F, everhartii and F, igniarius 
are stated to be almost indistinguishable in nature on frondose 
trees. In culture, however, the two fungi develop very difterently. 
The mycelium of F. igniarius on rotted beech is floccose, somewhat 
tuberculate, and buckthorn brown in colour, whereas that of F, 
everhartii is radial, with parallel, fibrillose hyphae, and buft' yellow 
to carob brown in mass. ^ 

H, septentrionale reduces the wood of beech and maple to a 
white, soft, pulpy substance. Radiating lines formed by bands of 
resistant medullary ray cells are characteristic of this rot in maples. 
The decayed areas are bordered by a dark brown zone of firm wood 
which contains mycelium. In advanced stages the corroded wood 
fibres and medullary ray cells are practically the only elements left. 
Only a few isolated hyphae, which seem to be incapable of growth, 
are found in very rotten wood. 

The white rot due to F, conchatus, which is stated to be very 
prevalent on black ash throughout Michigan, generally occurs in 
irregular pockets, the intervening wood being apparently sound 
but really containing hyphae. 

F, connatus is stated to be of common occurrence on maples 
(Acer), but was not previously known on sour gum (Nyssa sylvatica)* 
Diseased specimens of A, rvibrum and A. saccharum were felled 
and examined. The butt logs of both trees were partially hollowed 
out and bore the fructifications of the fungus. The dark brown, 
stringy, decayed portions were bordered by a dark zone extending 
into the light sap wood in finger-like irregularities. Mycelium was 
found in the rotten areas, in the bordering zone, and (on microscopic 
examination) at a distance of 27 mm. outside the latter. The decay 
in if. was similar. 

Field and laboratory observations [which are summarized] on 
F, fraxinophilus and the fungus usually known as ellisianus 
indicate that they must be considered as a single species, the latter 
being renamed F. fraxinophilus i. eUisianus. Blocks of the buiFalo 
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berry [SheplieTdia argentea) moQ>^ with the former showed a 
loss in weight of 17*6 per cent, compared with 11*9 for the latter, 
the corresponding figures for white ash being 19 and 18«5 per cent. 
In both hosts the heart- and sapwood are attacked. 

F. pomaceus L crataegi n.f. [an English diagnosis of which is 
given] produces an irregular, radial decay of the heart- and sapwood 
of various species of Crataegus and of Prunus americana. The 
sound spring wood stands out in the form of slight ridges. The 
absence of concentric black Clones or lines is a conspicuous feature 
of this rot, which is further characterized by an abundant produc- 
tion of m3^celium throughout the decayed areas. In culture the 
mycelium is floccose, later lacunose, and maize yellow, subsequently 
cinnamon brown. 

The hyphae of F, applanatus on mulberry were found to extend 
5 cm. from the noticeably decayed areas. The absence of black 
lines, -which are usually a conspicuous featux’e of decay by this 
fungus, is of interest in this case. 

Vanins (S. I.). OcHOsaHHH jj;HarH0CTnKH rHiiJiet ;n;peBeeHHx 
nopoji;, BHSHBaeMBix rpH6aMH, h TaSicnga onpe^3;ejieHHa rHHJiet 
MaBHefiniHX necntix nopoa Pocchh, [Principles for the diag- 
nosis of tree rots caused by fungi, and table for the determina- 
tion of the rots of the chief species of forest trees in Russia.] — 
Bull Leningrad Inst of Forestry, xxxii, pp. 165-180, 7 figs., 
19.25. [German summary.] 

This is an attempt to classify fungal rots of trees by their macro- 
scopical symptoms, namely: (1) location of the rot in the stem; 
(2) colour of the rot; (3) alterations caused by the rot in the 
physical structure of the wood; (4) the presence or absence of 
‘ black lines ' in the infected wood (5) the presence or lack of 
'wundkern' ; and (6) the colour, shape, and consistence of the 
mycelium developing in the fissures in the rotted wood. 

According to their location in the stem, the rots are divided into : 
heart rots (e.g., Fomes igniarius); peripheral rots, i. e., those 
spreading from the periphery inwmrds (e. g., Lyex fusco-violaceus) ; 
and mixed rots, i.e., those that start from the periphery and advance 
inwards very irregularly, so that, while the heartwood is attacked, 
there remain sound portions of the peripheral wood (e. g., Polyporus 
hetulinus). By their colour the rots are classed into light-coloured, 
i. e., yellowish and white, rots (e. g., Fames igniarius), and dark- 
coloured, i.e., blackish-brown and red, rots. The latter are dis- 
tinguished into unicoloured (e. g., Polyporus sulphureus) and 
variegated [chequered] (e.g., P. dryadeus). In regard to the 
alterations produced in the structure of the wood, the following 
classification is established.* (1) laminated rots (e.g., Fomes f omen- 
tarius)\ (2) cubical rots (e.g., P. sulphureus)] (3) fissured rots 
(e.g., P. borealis); (4) cavity-forming rots (e.g., Stereum frustu- 
losum)] and (5) powdery rots (e. g., P. 

The ' black lines s ‘ wundkern and the colour of the mycelium 
growing in the fissures are said by the author to be suggested for 
the fi.rst time as maeroscopical diagnostic symptoms of the rots. 

The paper concludes by a tabular key for the determination of 
the different fungous rots of forest trees occurring in Russia. It is 
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divided into three headings: rots of conifers, rots of the oak, and 
rots of broad-leaved trees other than the oak. 

Killian (C.). Le G-yroceras celtidis Mont, et Ces. parasite dm 
Celtis australis L. [Oyrocems celtidis Mont, and Ces. parasitic 
on Celtis australis L.j — Bull, Soc, Hist, Hat. Afrique du Noi^d, 
xvi, 8, pp. 271-281, 4 pL, 1925. 

In this paper, an account is given of the author’s study of the 
development of Gyroceras celtidis, a common parasite of the leaves 
of Celtis australis in the neighbourhood of Algiers. ' 

Cultures on malt agar produce an aerial mycelium with rounded, 
uninucleate conidia in small chains curved at the fi^ee end, and an 
immersed mycelium bearing minute pycnidia ; the latter are 
globular, with thick brown walls and a lighter coloured core, and 
contain at maturity a large number of pycnospores, 2-5 in 
diameter, that escape through an ostiole. Inoculation experiments 
showed that infection occurred solely through the lower surface of 
the leaves, producing small, yellowish, translucent spots, that later 
increased somewhat in size and assumed a greyish tinge ; at a still 
later stage, a brown conidial efBorescence appeared in the centre of 
the spots and gradually extended over almost the whole of the leaf, 
which then fell off. Microscopical examination showed that the 
mycelium in the leaf tissues was intercellular. 

On the dead leaves, both in the laboratory and in nature, pycnidia 
and perithecia were found. The perithecia are developed in small, 
black sclerotia, hardly visible to the naked eye, with a thick 
envelope consisting of thick-walled cells and a core composed of 
a thin- walled plectenchyma. They correspond in all respects to 
the diagnosis of Sphaerella [Mycosphaerelki] celtidis Passerini, of 
which Gyroceras celtidis is regarded as the conidial stage. 

Owens (0. E.). A TmTbercmlaria canker of Chinese Elm.—Abs. in 
XV, 11, p. 729, 1925. 

A canker of Chinese elms (Ulmus pumila) was observed in May 
1925 in the nursery of the forestry school at Oregon Agricultural 
College, several trees being completely girdled and dying. The 
conidial stage of the fungus, a species of Tabercularia apparently 
identical with the imperfect stage of Nectria cinnabarina [see this 
Review, iii, p. 507], was abundant on the surface of the cankers. 
The perfect stage was not observed. The fungus apparently enters 
at pruning wounds, but once established it acts as a virulent 
parasite. 

Lutz (L.). Sur la sp6cificit6 de quolques Hym^nomycdtes 
Epiphytes vis-a-vis de leurs supports. [On the specific, rela- 
tion of some epiphytic Hymenomycetes to their hosts.]— 

Soc, Myc, de France, xli, 3, pp. 345-357, 1925. 

This is an account of the author’s studies on the specificity of 
some epiphytic Hymenomycetes in regard to their substrata, incor- 
porating the results reported in his two previous papers already 
noticed [see this Review, iv, p. 515], together with details of 
similar experiments with Pleurotus nebrodensis. In a brief dis- 
cussion of the nature of the substances that inhibit the develop- 
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ment of fungi on cei^tain natural substrata, and the removal of which 
(either by lixiviation or with the help of solvents) allows the fungi 
to develop freely on these substrata, he draws a parallel between 
the attacks of fungi on living plants, and of bacterial and mycotic 
pathogens on animals. In both cases the host must be rendered 
receptive by the breaking down of its natural resistance in order to 
allow the disease to become established. 

Mention is also made of the fact that when Corticium quercinum 
was cultivated on beech wood, it produced a large number of orange- 
yellow, easily detachable sporophores, greatly resembling the fruit- 
ing bodies of a Stereum, The author suggests that many fungi, on 
passing to a new substratum, may change the outward characters 
of their fructifications to such an extent as to lead to their being 
diagnosed at fif*st sight as distinct species. 

Ramsey (G. B.). Sclerotinia species causing decay of vegetables 
under transit and market conditions.— Joura, Agric. Mes., 
xxxi, 7, pp. 597-632, 7 pL, 3 graphs, 1925. 

The investigation reported in this paper was undertaken with a 
view to determining the species of Sderotinicc involved in a soft, 
watery, and odourless rot [the symptoms of which are described] 
that is responsible in the tJnited States for very important losses 
to a wide range of market-garden produce both during transit and in 
storage. Instances are cited when such produce (especially if har- 
vested in wet weather), though apparently sound at the time of 
despatch, showed a high percentage of decay due to these organisms 
upon arrival on the market after a transit of no more than four 
days in adequately cooled cars. 

The extensive material examined in the Chicago market from 
practically every part of the United States included cabbage and 
its allies, beans, peas, celery, asparagus, lettuce, cucumber, carrots, 
parsnips, turnips, and sweet potatoes. The affected consignments 
showed a white, cottony mycelium and bore typical sclerotia. 
Morphological studies showed that all the large (averaging 3-5 mm. 
in oatmeal agar cultures) sclerotial forms found (about 90 per cent, 
of all the isolations) belonged to S, sclerotiorumy the smaller forms 
belonging to S. intermedia (average 2 mm.) and 8. minor (average 
0*78 mm.). Cross-inoculations showed that these three species, and 
also 8. ricini, practically have the same wide range of hosts, and 
as the decay produced by them is identical (with the exception of 
that caused by 8. ricini), the species can be distinguished only by 
the peculiarities of mycelial or sclerotial growth in culture, or 
apothecial characters. Apothecia were best obtained by planting 
mature selerotia 5 to 10 mm. deep in sterile, moist sand in rather 
strong light They developed in from 18 to 141 days. 

Cultural studies indicated that, for all the species investigated, 
there is no difference between cultures raised from selerotia and 
from mycelium, other than variations in the rate of growth. At 
temperatures approaching the minimum and the maximum for each 
strain, there is a tendency to produce selerotia respectively larger 
and smaller than normal for room temperature ; on favourable 
culture media the selerotia formed are larger than those formed on 
unfavourable media. Small selerotia are especially susceptible to 
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decay if kept too moist, and the author believes this td be one of 
the reasons why it is usually much more difficult to obtain 
apothecia from S. intermedia and 8. minor than from 8, sclero- 
tioriim. 

All the strains tested produced microconidia resembling those of 
Botrytis, the amount of available food apparentlj?- being the chief 
factor in determining the , moment of their production ; media 
unfavourable for the vegetative growth of the fungus appeared to 
stimulate a rapid and abundant production of these bodies. 
Although the author was successful in inducing the microconidia 
of several strains to germinate, his experiments indicate that 
they do not play any important part in the life-history of the 
organisms. 

Artificial infection was readily obtained with sclerotia and 
mycelium, both through wounded and sound surfaces, under 
favourable moisture and temperature conditions. Direct infection 
by ascospores' was also secured on wounded lettuce leaves and cut 
turnip and carrot i^oots. 

Inoculation studies and plate cultures showed that all the species 
of Sclerotinia were able to grow and cause infection at temperatures 
as low as — 0*5° to 0° C. 8. intermedia grew fastest and produced 
most decay at this temperature, while at 20® C. the greatest damage 
was done by 8. minor. At temperatures of 32® to 33® all the 
strains (with the exception of 8, intermedia, which ceases growth 
at 30® to 31®) made slight growth on potato-dextrose agar, but 
inoculations at this temperature gave negative results. Ascospores 
germinated readily in sterile w’-ater and nutrient solutions at tem- 
peratures ranging from 3® to 31®. 

Experiments showed that although incipient infections may de- 
velop some decay in transit at temperatures of 40® to 45° F., new 
infections and the spread of the rot from one plant to another 
during the most usual transit period will be fairly controlled at 
these temperatures, especially if the produce despatched is sound 
and has been pre-cooled before shipment. 

Gregory (C. T.). Cabbage diseases iu Indiana.-— Proc. Indiana 
xxxiv pp. 283-284, 1925. 

Cabbage yellows [Fusarium conglntinans : see this Review, v, 
p. 74], which was first observed at Indianapolis in 1B97, is stated 
to have become a limiting factor in cabbage growing throughout 
Indiana.^ In 1917 the resistance of the Wisconsin Brunswick and 
Wisconsin Hollander varieties was demonstrated, and in 1919 
Wisconsin All Seasons and Wisconsin Succession were added to 
the list. Over 2,000 farmers and gardeners in 62 counties are 
stated to be using these varieties regularly. A highly resistant 
strain of the Louisville Drumhead variety has also been developed. 

Heavy losses are also caused by blackleg (Phoma lingam), which 
has been known to destroy entire fields, and on one farm at India- 
napolis takes an annual toll of 25 to 40 per cent, of the crop. This 
disease has .been successfully controlled by W alker ’s hot water 
treatment [see this Review, iii, p. 74], with very little reduction of 
germination (5 to 7 per cent.). Plants from treated seed were grown 



271 


in 1924 on infected and healthy soil, developing 25 and 0 per cent, 
of blackleg, respectively. 

A serious rotting of the seed stalks was found to be due to the 
penetration of certain organisms through the leaf scars. Before 
the seed heads were transplanted in 1923, 28 were thoroughly 
sprayed with 4-4-50 Bordeaux mixture, while 69 were left un- 
treated. In May 1924, 33 of the latter were dead or dying as a 
result of the decay, while 25 of the sprayed plants were thriving. 
By July all the untreated plants were dead, while the sprayed ones 
were producing a good crop of seed. 

Nicolaisen. Bodendesinfektion zur Bekampfung der Schwarz- 
■beinigkeit der Eloklpdanzen. [Soil disinfection for the 
control of blackleg of Cabbage plants.] — Proviazialsdchs, 
Monatssclir. fur Ohst-^ Wein-, u. Gartenhau, 6, 1925. [Abs. iii 
Nachr. Lanchv, Abteil. Fai'benfabriken vorm, F, Bayer ^ Go,, 
Leverkusen bei Kotn-am-Rhem, iv, 4, pp. 135-136, 1 fig., 
1925.] 

Excellent control of ‘blackleg’ [damping-off] of cabbage and 
other cruciferous seedlings IFythium de Baryanum, &c.] is stated 
to have been obtained by strewing uspulun or germisan bolus on the 
beds and working it well into the soil. The writer now disin- 
fects all beds before planting with one of these preparations, since 
failure constantly results where this precaution is omitted. 

Oeray. La pourriture bact^rieusie du Chou-fLeur. [The bacterial 
rot of Cauliflower.] — Joiirn, d'Agric, Prat, Ixxxix, 51, pp. 
501-502,1925. 

A recent outbreak of bacterial rot {Bacillus hrassicmvorm) 
is stated to have destroyed about half the cauliflower crop at 
Marais de Sin-le-Noble, near Douai [Nord]. This disease was first 
observed in the same locality in 1904-5, when it caused a loss 
estimated at 2,000,000 francs. The causal organism appears to 
have gradually decreased in virulence and the industry was re- 
placed on a profitable basis until again threatened by this fresh 
epidemic. 

The disease appears a few weeks after planting in the form of 
small cankers on the petioles and leaf sheaths, which gradually 
extend to the terminal bud. Mature plants may also be affected. 
In warm, wet, and stormy weather the disease makes rapid progress 
and may destroy an entire crop in 48 hours. During the outbreak 
of September 1925 losses amounting to 20, 50, and 80 per cent, 
occurred in various market gardens. 

Varieties of cauliflower with a high water content, such as Leconte 
and some of the Buselings, have been found particularly susceptible 
to bacterial blight ; red and head cabbage are resistant and Brussels 
sprouts appear to be immune. 

Delacroix and Griffon, who studied the disease on its first appear- 
ance, ascertained that infection is transmitted by the soil and 
recommended the adoption of' suitable cultural measures, together 
with the application of fertilizers containing phosphates and potas- 
sium. An analysis of the infected soils further revealed a complete 
absence of sulphur, a condition which was thought to predispose the 
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plants to the disease. It is suggested that much benefit might be 
derived from the application of such compounds as carbon disuh 
phide, sulphuric acid, sulfarine (stated to have been efficacious in 
the control of potato scab [Actinomyces sccibiesl), polysulphides, 
crude ammonia, and carbon tetrachloride. 

The development of resistant varieties is also indicated as a 
possible means of control. 

CAESisum (E.). A Bean disease caused by the virus of Sugar-Beet 
curly top. — Abs. in Phytopccth,, xv, 11, pp. 731— 732, 1925. 

A severe epidemic occurred in the bean crop of Twin Falls 
County, Idaho, in the spring of 1924, local accounts of which sug- 
gested that the disease was of the mosaic type. In order to ascertain 
whether the leafhopper {Eviettix tenella), the agent of transmis- 
sion of the curly top disease of sugar beets [see this Revieiu, v, 
pp. 74,75], was implicated in the spread of infection, bean plants 
of two varieties were grown in the greenhouse and inoculated with 
curly top virus. The plants on which infective leaf hoppers were 
caged developed marked symptoms of the disease^, while those on 
which non-infective insects were caged remained healthy. The 
virus was recovered from the diseased beans and transmitted to 
healthy sugar beets by means of previously non-infective leaf hoppers. 
A difference in varietal susceptibility to the disease was indicated, 
and field inoculations are in progress with seven varieties to secure 
further information on this point. 

Fawcett (G. L.). Eucrespamiento de las hojas de la Remolacha 
Azucarera. [Curly leaf of Sugar Beet.] — Eev, Tnclust, y Agric. 
de Tiicumdny xvi, 3-4, pp. 39-46, 9 figs., 1925. 

A description is given of the symptoms of curly leaf or curly top 
of sugar beet in Tucuman (Argentine Eepublic), where the disease 
appears in a milder form than in the United States, and a detailed 
account of the author’s experiments to determine the agent of trans- 
mission in that locality. This was found to be the leafhopper 
Aceratogallia sangidnolenta, a jassid closely resembling Eidettix 
tenella, which is responsible for the transmission of the similar 
disease in North America [see last abstract]. E. tei^ella has hot 
been found in Tucuman, although it is recorded in southern Argen- 
tina, where it is associated with a form of beet curly top agreeing 
with that in North America [see this Review, iii, p. 290]. It is 
interesting to note that although A. sanguinolenta is known to be 
prevalent on beets and other plants in North America, it is not con- 
sidered to be a serious pest in that area. 

The marked necrosis of the phloem, which is visible as a dark 
ring in cross sections of the root in the E. tenella curly top, is not 
found in the form carried hj A, sangvuinolenta. Apart from this, 
the symptoms are identical and similar means of control should be 
applicable in both cases. Spi'aying has proved ineffective. Early 
planting is advised with a view to producing well-developed plants 
at the time of attack. No positive statement can yet be made as 
to the resistance of spring- sown as compared with autumn-sown 
crops, but the latter appear to be relatively free from the disease. 
Due attention should be given to the avoidance of other host 
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plants of the vector in proximity to the beet plantations, from 
which the disease might be transmitted [see also this Revieiv, v, 

p.75]. 

Ea-WLINS (T. E.). a Myxomycete occurring in the smaller roots 
of Beets.— Abs. in Phytopath,, xv, 11, p. 727, 1925. 

A heavy infection by a Myxomycete has been consistently 
observed, generally in the multinucleate plasmodial stage, in the 
cortical cells of the smaller roots of greenhouse sugar beets. The 
plasmodium later becomes diSerentiated into a mass of thick- walled, 
hexagonal spores which presumably liberate zoospores after tlie 
death of the host. An Olpidium-like form and a thick- walled 
resting stage have also occasionally been found in infected roots, 
but these are not yet definitely known to be stages in the life- 
cycle of the organism, which is believed to be identical with Sorol- 
jjidium betae Nemec. 

Shevtcheneo (L.). Ascochyta betae Prill. & Delacroix. — JIiiemo% 
Eopomb6u 3 EL'KidnunaMu- Ewji, Ruucb'KO'ii Gmam^il Saxuemy 
PoGJiuH eid I[l%idHUKie [Pest Control Circular. — Bull. Kieff 
Plant Prot. Stat^, 4, pp, 29-30, 1925. [In the Ukrainian 
language.] 

The author records the simultaneous occurrence in the spring of 
1924, among other micro-organisms found on samples of sugar beet 
seed from Proskouroff [Ukraine], of fructifications of Phoma betae and 
Ascochyta betae. The losses caused by these fungi to the seedlings 
raised from the infected seed amounted to 5 to 8 and 47 to 50 per 
cent., respectively, both in commercial crops and in experimental 
plots. 

The joint presence of the two organisms on the same seed clumps 
at first led to some confusion since their fructifications are very 
^similar outwardly. The spores differ chiefly in size, those of 
Phoma betae being 4 to 6 by 2 jlc and those of Ascochyta betae 9 to 
12 by 2*5 to Z p according to Eabenhorst, while the author’s 
measurements were 6 to 12 by 2-5 to 3 for the latter. The spore 
septation characteristic of Ascochyta is at first absent and only 
appears at a late stage, especially when the spores are germinated 
in a hanging drop. 

On the ground of his discovery of A. betae on the seed clumps 
and the ease with which the two organisms may be confused, the 
author believes that many cases of beet seedling root-rot, hitherto 
attributed to Phoma betae, are really caused by Ascochyta betae. 

Waleer (J. 0.). Two undescribed species of Botrytis associated 
with the neck rot disease of Onion bnlbs, — Phytopatk.. xv, 11, 
pp. 708-713, 2 figs., 1925. 

The neck rot diseases of onion, especially as they occur in the 
middle western United States, have been under investigation since 
1917. In addition to Botrytis allii [see this Review, iv, p. 519], two 
other distinct and apparently undeserihed species of Botrytis have 
been found commonly associated with neck rot. The three types 
of rot are designated as (1) grey mould neck rot {B. allii) ; (2) 
mycelial neck rot {B. byssoidea n. sp.), stated to be the most 
important cause of the disease in Wisconsin and Illinois ; and (3) 
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small sclerotial neck rot (B. squamosa which has so far 

been found only on the dry outer scales of the bulbs of white 
varieties. 

English diagnoses of the new species are given. B, hyssoidea is 
characterissed by a hyaline, septate mycelium of variable diameter, 
the branches sometimes slightly constricted at the base. The 
conidiophores are erect, later flattened and twisted, hyaline at the 
growing tip, slightly swollen at the base, with walls becoming deep 
brown with age. The hyaline, sporiferous branches, formed at the 
growing tip, rebranch and produce, upon short, hyaline sterigmata, 
obovoid, smooth, continuous, ashen-grey conidia, measuring on an 
average 10 to 14 by 6 to 9 y. Globose microconidia, about 3 ^ in 
diameter, borne on short, hyaline conidiophores, are also formed. 
The main trunk proliferates and is marked by sears where the 
earlier sporiferous byphae have disappeared. White (later black), 
irregular sclerotia are developed, measuring 1 to 5 mm. or more, 
and with dark walled outer and hyaline interior cells. On germina- 
tion they may produce hyaline hyphae or conidiophores. 

The hyphae of B, squamosa ai-e not ordinarily constricted at the 
base, and are erect, later flattened, hyaline, septate, and branched. 
The conidiophores are comparatively rare at 20°’ to 22° C.,- more 
abundant at lower temperatures, generally arising in tufts from the 
roughly circular, flat, scale-like sclerotia, 0*5 to 4 mm. in diameter; 
their growing tips branch repeatedly prior to sporulation and bear 
obovoid to ellipsoid, smooth, continuous, hyaline, ashen-grey conidia, 
15 to 20 by 12 to 15 /z, on short, hyaline steidgmata. The micro- 
conidia are identical with those of J3. hyssoidea. The lateral 
branches of the coni dioph ore degenerate after fructification, their 
walls drawing back in characteristic, accordion-like folds, leaving 
scars on the main stalk. 

The cultural characters of each of these three species oi Botrytis 
are briefly described. 

Rawlins (T, E.) & McClain (R. L.). Tip-bum and ‘slime’* 
diseases of Lettuce in California. — Abs. in PhytopatJi., xv, 11, 
pp, 727-728, 1925. 

Lettuce plants showed earlier and more severe vsymptoms of tip- 
burn [see this Review, ii, p, 528] at high than at low moisture 
contents. Plants grown in culture solutions were also severely 
affected. These experiments indicate that tipburn cannot be con- 
trolled by increasing the water supply at the surfaces of the roots. 
Cytological studies of the disease in its earliest stage show that the 
first degeneration usually occurs in the cells adjacent to the vessels 
at the junction of small marginal veins, denoting a close correlation 
between the transpiration stream and the disease. In general, tip- 
burn appears to be favoured by any condition promoting succulence 
in the plants. Affected tissues are very liable to invasion by 
Botrytis sip. or bacteria, which produce destructive rots known 
locally as ‘ slime 

Swingle (D. B.). Center rot of ‘French Endive ^ or wilt of 
Chicory (Cichorium intyhus L.). — Ahs. in Phytopatk, xv, 11, 
p, 730, 1925. ^ 

Two types of chicory rot are under investigation at the Montana. 
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Agricultural Experiment Station, namely, centre rot, affecting 
chiefly the young inner leaves which become yellowish-olive in 
colour, and superficial rots usually beginning on the older leaves. 
Two bacteria have repeatedly been isolated from leaves attacked 
by the former type of decay, and on inoculation each of these is 
capable, independently, of producing the typical symptoms. They 
have been named Phytomonas cichori and P. intybi. Both are 
non-spore-forming rods with polar flagella, Gram-negative, indol- 
negative, not hydrolyzing starch, and vrith a thermal death-point 
of 51° C. P. liquefies gelatine and reduces nitrates while 

P. cichori does neither. 

Botke (J.). Andijvie- en Cichoreiroest. [Endive and Chicory 
rust.] — Tijdschr. over Plantenziehten, xxxi^ 12, pp. 251-258, 
2 figs., 1925. 

Autumn endives [Cichorium endivia\ in certain nurseries at 
Groningen (Holland) have been attacked by a disease which renders 
them completely unsaleable. The lower leaves show a wilting and 
light or dingy brown discoloration, from which only the midrib is 
exempt. Nearer the heart only the top part of the leaves shows 
these symptoms, while on both sides of the lower green portion are 
the dark brown uredosori of a rust. The base and roots of the 
plants remain healthy. 

Some weeks after examining the diseased endives, the writer 
received some chicory plants from Sappemeer on which teleuto- 
spores had developed. Subsequently this stage was also observed 
on the endives at Groningen. There was no previous record of the 
occurrence of this stage in Holland. The teleutospores on both 
plants measured 21 by 32, 25 by 40, or 21 by 30 y, but the spore 
stalks differed considerably in length, being only 48 on chicory 
and up to 76 /x on endive. This difference has been used as the 
basis for distinguishing two separate species Piicchvia cicJiorii and 
P. encliviae (which are maintained by the writer), and it would 
appear from these observations that both occur in Holland. Cross- 
inoculation experiments are to be undertaken. 

Measures advocated by Ritzema Bos to combat an epidemic of 
chicory rust in Friesland in 1900 included the application of Bor- 
deaux mixture on the first appeanxnee of the symptoms ; removal 
of all diseased material ; and use of nets or straw on the beds to 
prevent infection from neighbouring gardens. 

Ganbeue (J.). a Khizoctonia disease of Vigna. — Trop. AgTicid- 
turist, Ixv, 6, pp. 362-368, 1925. 

This is a translation of the paper which has already been noticed 
from the original Dutch [see thm Review, iv, p. 564]. 

• Faes (H.) & Staehelin (M.). lies maladies cryptogamiques de 
■ ¥igne de 1922 a 1924. [Fungous diseases of the Vine 
from 1922 to 1924.]— Reprinted from Annuaire Agric, de la 
7^25, pp. 557— 575, 1925. [Received February, 1926.] 

The biology of downy mildew of the vine [PZasmo^jxtm mi^icoZa] 
is discussed with reference to the three most important factors in 
its development, namely, (a) the fungus ; {b) atmospheric conditions ; 
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and (c) the biology of the host. At a degree of relative humidity 
exceeding 80 per cent., such as prevailed in May and June 1924 
[see next abstract], the stomata of the vine leaves remain constantly 
open, thus facilitating penetration by the germ-tubcKS of the fungus. 
In such years it is advisable to spray every ten to twelve days 
during the most active period of growth. 

The results of comparative experiments carried on at the Lausanne 
Viticultural Experiment Station in the control of downy mildew 
are presented in tabular form. The following preparations were 
used : (1) ordinary 3 per cent. Bordeaux mixture ; (2) the same 
with the addition of casein at the rate of 50 grn. per liectol. ; (3), 
(4), and (5), 3 per cent. Bordeaux mixture with the addition of 
skim milk at the rate of 0*75, 1*5, and 2*25 1. per hectoL, respec- 
tively ; (4) Bex Burgundy mixture (containing copper and nickel 
sulphate) [see this Revieia, iv, p. 422] at the rate of 3 kg. per 100 1. 
of water ; (7) a mixture of copper, nickel, zinc, and iron sulphates 
neutralized with milk of lime and used at the rate of 3 kg. per 
hectol ; (8) ‘ blue ' Bordeaux mixture (Cadoret’s brand) [see this 
Review, iii, p. 187 ; iv, p. 715]; (9) basic mixture of copper and 
nickel sulphate (1,500 and 1,000 gm. per 1001. of water, respec- 
tively), neutralized with milk of lime ; (10) Caffaro pow-der (oxy- 
chloride of copper) [see this Reuieiv, i, p. 66], 1 kg. per 1001. ; 
(11) nosperal, 1,000 gm. per 100 1. ; (12) kurtakol, 500 gm. per 100 1. ; 
(13) de Haen’s colloidal copper, 600 gm, per 1001.; and (14) col- 
loidal copper prepared at the Viticultural Experiment Station. 

All the treatments gave satisfactory results, especially Bordeaux 
mixture, with or without the addition of casein or skim milk, The 
best adhesion was given by the combined sulphates, the colloidal 
copper prepared at the Station, and Bordeaux mixture with 0*75 
per cent, skim milk. The colloidal copper mixtures gave distinctly 
promising results and are stated to merit further investigation. 

Good control of Oidium {UnciniLla oiecator) was obtained in 
1922 by two applications of ordinary sulphur, De Haen*s colloidal 
sulphur, or 3 per cent. Bordeaux mixture with the addition of 
125 gm. permanganate of potassium or 300 gm. hyposulphite of 
soda per hectol. 

Faes (H.) & Tonbxjz (P.). Station £6d6rale d’essais viticoles a 
liansaune et Bomaine de Fully, Kapport annuel 3,924. 
[Annual report for 1924 of the Federal Viticultural Experi- 
ment Station at Lausanne and Domaine de Fully.] — Reprinted 
ivom AwmaiQ^e Agric. de la Swisse, 1935, pp. 657-678, 1 graph, 
1925. [Received February, 1926.] 

^ This report contains the following references of phytopathological 
interest (pp. 658-664), The summer of 1924 was marked by an 
intensely severe outbreak of downy mildew of the vine [PlcLsmopa^^a 
viticolct\, which was favoured by the high temperatures, heavy 
rainfall, and conspicuous lack of sunshine in May and June. These 
conditions promoted the precocious development of the vines, the 
susceptibility of which was increased by the succulence of the 
shoots. The first symptoms appeared on 10th June, and heavy 
losses occurred in the vineyards where the critical spray of 26th 
May (directions for which were previously published in the press) 
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was omitted. Snccessfnl results were obtained in experiments 
with various copper compounds for the control of the disease [see 
last abstract]. 

The changeable spring weather of 1924 promoted an abnormal 
extension of vine ‘ rougeot ' [roter brenner : Pseudopeziza trachei- 
phila], which was, however, completely controlled by repeated 
applications of Bordeaux mixture, beginning when the shoots 
measured 5 to 10 cm. in length. 

The pycnidia and spores of coitre [livid rot of the vine or hail 
disease: Coniothyrmm diplodiella: see this Review, iv, p. 140] 
have retained their viability for four years under laboratory 
conditions. 

Apoplexy of the vine was present to a greater or less extent in 
the vicinity of Geneva. In some cases a Polyporaceous fungus 

Fames igniarius or Sterenm hirsutuon: see this Review, iii, 
p. 630] was found to be associated with the disease. Winter appli- 
cations of solutions with a base of arsenic salts gave good results 
in certain plots. 

Further studies on the biology and contool of the Monilia disease 
of apricots caused hj S[cleTotinia^ laxa [see this Review, iii, p. 458] 
have confirmed the extremely dangerous character of the parasite 
under Valais conditions. Good results were given by the applica- 
tion, before the first sign of growth in the spring, of lime-sulphur 
1 in 4, preceded by drastic pruning and excision of cankers. Great 
stress is laid on the importance of thoroughness and scrupulous 
care in the latter operations. 

The cherry disease due to Clasterosporium ICoryneiim beijerincMi: 
see this Revieiv, iv, p. 98] caused heavy damage in the spring of 
1924. The most striking feature of the attack was its suddenness, 
the foliage and fruit of apparently healthy trees turning brown 
and falling within a few days. 

WoBMALD (H.). ZTotes on plant diseases in 1924. — Ami. Rept 
East Mailing Res. Stat, 1st January, 1924, to 31st December, 
7^5^, pp. 110-119, 1925. [Received March, 1926.] 

The wet summer of 1924 w^as particularly favourable to the 
development of Bgtrytis spp., which caused some unusual types of 
disease, including a stem canker of apple trees (probably B. cinerea) ] 
a leaf spot of hops (provisionally referred to B.cinerea)', a grey 
or whitish rot of onion leaves, probably caused by B. p)aradtica; 
a decay of onion bulbs thought to be due to the conidial stage 
oi Bclerotinia bulboi'wm; a brown rot of quinces (S. cinerea); 
and a foliage rot of 'soft wood’ plum cuttings {B. cinerea). 8. 
cinerea }im also been found on two new hosts at the Research 
Station, namely, (the flowers and young branches 

of which were killed) and whitebeam (Pyrus aria). 

A disease of plum and cherry trees resembling that caused by 
Diaporthe 2^erniciosa {vvhich was, however, absent from the infected 
material) was prevalent in Kent and elsewhere (see this Review, iv, 
p. 39]. The margins of the lesions on the branches uniformly 
contained dense masses of bacteria which are believed to be involved* 
in the causation of the disease. 

A wilt of young plum shoots, sometimes accompanied by a die- 



278 


back of the mam stem, and a shot hole condition of plum and 
cherry foliage, are also associated with the presence of bacteria, but 
they have not yet been definitely correlated with the die-back 
referred to above. 

Leaf scorch of cherry trees (Gnoinonia erythrostonia [see this 
Review, iv, p. 618] was general in 1923, especially on the Waterloo 
variety. The summer of 1924 was also very favourable to the 
development of the disease, which resisted all attempts at control 
by spraying with Bordeaux mixture or lime-sulphur, or by stripping 
off the dead leaves. 

Small leaf of cherries [see this Revievj, iv, p. 39] is stated to be 
causing considerable losses in North Kent. In one orchard ex- 
amined about three-quarters of the total area was affected, while 
the remaining portion showed no trace of the disease. This would 
appear to indicate that the trouble is due to unfavourable soil 
conditions. 

In October 1923 Armillaria mellea was found on some old apple 
trees near East Mailing [see this Review, iii, p. 258]. The fructifi- 
cations at the base of the trees were shedding spores freely. About 
the same time the fungus was also observed on cob-nut trees [Corylits\ 
in the same neighbourhood. In May 1924 rhizomorphs of A. mellea 
were found associated with a root disease of young pear trees in 
the Swanley district. 

Roesleria hypogaea [see this Revieiu, iii, p. 567] was observed in 
two places on the roots of young Reine des Poires pear trees, as well 
as on a damson and a plum tree at the Station. 

Anthracnose of raspberries {Plectodiscella veneta) occurred both 
in the conidial and ascigerous stages in variety plots at the 
Station, this being believed to be the first record of the fungus in 
England. 

JPseudopeziza ribis caused premature defoliation of currants and 
gooseberries, the latter being in one case seriously affected towards 
the end of June. 

Marsaonina jwglandis, which is usually associated only with a 
leaf spot disease, was found on the fruit of walnut trees in a garden. 

About 40 per cent, of the hills in a hop garden showed a wilting 
of the foliage and withering of the bines. A species of V ertwillkim 
was isolated from infected bines. 

The so-called ^shab’ disease of lavender, which has been investi- 
gated in Surrey, was found to be associated with the occurrence of 
Rhoma Lavandulae on the stems (Kew Bull. Misc. Inform,, 1916, 5, 
p. 113) and of Septoria Lavandulae on the leaves. The former was 
evidently the chief cause of the trouble, but the latter was respon- 
sible for considerable spotting and withering of the leaves. It 
seems highly probable that the disease is largely disseminated by 
propagation from infected bushes. 

Pole Evans (I. B.), Report 35To. Botany and Rlasit 

logy. — Ann. Rept, Dept, of Agric,, year ended SOth June f 1925, 
Journ. Dept. Agric. Africa, xi, 6, pp. 571--576, 1925, 

Besides information already noticed from other sources, the 
present report contains the following items of interest 

Dry rot of maize {Diplodia zeae) this Review, v, p, 99] is 
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stated to have been common in South Africa during the year under 
review. In view of the intention to intensify the culture of sugar 
beet in the Transvaal, special attention is called to the fact that 
a root rot caused hy Rhizoctonici {Corticmvm vagiim var, solani) 
was recorded in three localities where this crop was grown 
experimentally. 

In consideration of the risk of introducing new diseases of sugar- 
cane in imported cuttings, the Department of Agriculture is pre- 
pared to agree to importation only on the condition that stringent 
quarantine measures are enforced. For this purpose the South 
African Sugar Association has built, at the Natal Herbarium, a 
quarantine greenhouse of the most modern type, in which imported 
setts will be grown for a year or more under the control of the 
Government Slycologist and Entomologist at Durban. 

Evidence from studies in progress tends to show that the leaf 
spot fungus that often causes defoliation of lemon trees is identical 
with the Alternaria causing centre rot of navel oranges. A number 
of different strains of the organism are under investigation. Field 
studies of the concentric ring blotch disease of Citrus spp. show 
that the first spotting of the leaves develops on the second flush of 
growth about Januaxy; a bacteiium was repeatedly isolated from 
affected leaves, but inoculation expeidments with the oi*ganism 
failed to reproduce the disease. Ring blotch on the fruit is stated 
to have been common during the season under review. 

During a visit to Sundays River Valley in August 1925, crown 
gall [JBacteriuyn tumefaciens'] was found in six of the ten deciduous 
fruit orchards inspected, and this is believed to represent the posi- 
tion throughout the country. In many cases the infection was 
traced back to nurseiymeh who supplied infected nursery stock. 
A series of experiments is now in progress at the Elsenburg School 
of Agriculture in connexion with the disinfection of stocks and of 
the soil ; a search is also being made for varieties suitable for 
stocks which are resistant to crown gall. 

In the Magaliesburg area a black rot of quinces, caused by a 
fungus as yet unidentified, was reported as causing considerable 
damage to the fruit. Artificial infection with pure cultures of the 
organism reproduced the disease in sound fruit. 

3^eport of the Bepartment of Agriculture, Hew South Wales, for 
the year ended 30th June, 1924. — 34 pp., 1925. [Received 
1926.] 

The following references of phytopath ological interest are con- 
tained in this report (chiefly in the biological section contributed 
by G. P. Darnell-Smith on pp. 22-23). Except for bunchy top of 
bananas [see this Review, i, p. 372], flag smut of wheat [Urocystis 
tritici'}, mue mould of tobacco [Reronospora sp,], which may be 
greatly reduced by the use of erect varieties with well-spaced 
foliage, and brown spot of mandarins [Golletotrichum gloeosporU 
the losses from plant diseases were not so heavy as in some 
previous years. 

of disease included LotMmeila mali on apple, 
Reronospora jaapiana on rhubarb, and RJiynchosporium secalis 
mi barley.:' 



KlRBy (A. H.). Control of plant pests and diseases. — Rept. Dept 
Agric. Tanganyika Territory for the twelve months ending 
31st March, 1925, pp. 20-22, 1925. [Received March, 1926.] 

This report contains the following references of interest other 
than those alx'eady noticed in this Review. 

Wilt {Fusarium sp.) was found on an indigenous variety of 
Hibiscus cannahinus at Dar-es-Salaam. 

On page 41 of this report it is stated that eleven varieties of 
Sudan sorghums \Andropogon sorghiini] were destroyed by a 
serious attack of rust {Puceinia purpurea). Three sorghum smuts 
[Ustilago reiliana [Sorosp}ormm reiliamom], Sphaceloiheca sorgld, 
and & criienta) were also reported during the year. 

Beport of the Chief of the Bureau of Plant Industry for the fiscal 
year ended June 30, 1925.— P./S. Dept, of Agric., Bureau of 
Plant Industry, Washington, D.G., 36 pp., 1925. 

This report contains the following references of phytopathological 
interest, other than those already noticed in this Revietv from 
different sources. As a result of the vigorous campaign conducted 
by the Gulf States in co-operation with the Bureau of Plant 
Industry, citrus canker [Pseudomonas citri] has been practically 
eliminated from the affected region [see this Review, iv, p. 412]. 
Mississippi is apparently free from the disease, no infection has 
been discovered in Alabama since June 1924, and there have been 
no new records from Texas during the year. Immediate measures 
were taken to eradicate the infected trees observed at Boynton, 
Florida, in March 1925. Scattered infections of nursery stock are 
still found in Louisiana, and during the year efforts have been 
concentrated on the Terrebonne and Lafourche properties. A 
reconnaissance inspection of the entire citrus area will be necessary 
for some years to come. 

Considerable losses have been caused in the Potomac Valley by 
fireblight [Bacillus amylovorus’] on the collars and roots of York 
Imperial, Ben Davis, and other apple varieties. Under bell jai's or 
in damp chambers B. amylovorus has been pi'oved capable of in- 
vading the tissues of mature winter apple fruits, and also of 
developing on the cut surfaces of rose cuttings. 

An application of sulphur dust two or three weeks before picking 
in rainy seasons in Georgia has reduced the incidence of brown rot 
[Sclerotinia cinerea] on peaches in transit, but in drier weather 
this precaution is superfluous. Incipient brown rot infections and 
spores lodged in cuts or bruises can lead to rotting at 41^ F., but 
surface spores seldom cause rot except at 48° or above, at least 
during ordinary shipping periods. The use of aeroplanes for 
dusting has given promising results. 

The ^ phoney ' disease of peaches in Georgia has been increasing 
in extent and severity. The cause of the disturbance remains 
obscure, and all attempts at control have given negative results. 

Shipping experiments showed that the growth oi Botrytis on 
strawberries cannot be controlled by the best methods of refrigera- 
tion, and confirmed the observations of British workers that such, 
rots may be arrested by small accumulations of carbon dioxide. 

During the past six years a considerable reduction in the inci- 
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dence of virus diseases of potatoes has been effected by attention to 
the general principles of seed improvement. From 15 to 30 per 
cent, larger yields have been obtained from certified seed than from 
commercial stock. 

Three new wilt [Fusarium lycopersic'}^ resistant tomato varieties, 
the Marvana, Marvelosa, and Marglobe, were found superior to the 
Globe in resistance to nailhead rust [_MacT0si:)0Ti^m sp.] in variety 
tests in Florida and other Gulf States. 

Experiments have shown that the cucumber aphis [Aphis gos- 
sypii], after feeding on a mosaic plant, can transmit the disease 
within five minutes to a healthy plant. In Wisconsin experiments 
on the control of cucumber mosaic by the destruction of wild hosts 
[see this Review, Y,-p, 142], only 12 per cent, of the cucumber plants 
showed infection , on 1st September 1924 compared with 100 per 
cent, on 20th August for six seasons prior to the adoption of this 
method, while a control field showed 100 per cent, mosaic by 
15th August. 

It is estimated that of the annual cut of 22,000,000,000 cb. ft. of 
wood from United States forests, about 3,750,000,000 ft., repre- 
senting an annual cost of $400,000,000, go to replace timber rendered 
valueless by fungus attacks. The value of sodium fluoride in the 
control of decay in wood pulp has been repeatedly proved [see this 
Review, iv, p. 645]. 

The common red heart fungus, Trametes pini, has been found 
much less destructive to the wood in its early stage of infection 
than organisms that cause the brown rot type of decay. Important 
relations between loss in specific gravity and loss in strength have 
been established in wood rotted by certain fungi, and it has been 
demonstrated that measurements of specific gravity are of no value 
in estimating strength properties in infected wood. 

Bivision of Plant Pathology. — Thirty-fifth Ann. Rept. Washington 
Agric. Exper. Stat. for the fiscal year ended June SO, 1925 
{Bull. 196), pp. 32-36, 1925. [Received March, 1926.] 

This report contains the following references of interest in 
addition to those already noticed. Tests were made of the com- 
parative efficacy of various seed disinfectants in the control of bunt 
[Tilletia tritici\ on artificially infected Jenkins’ Club spring wheat. 
The average percentage of infection in the untreated plots was 
11*39. Four treatments, viz., Roessler and HaslacheFs copper 
carbonate (3 oz. per bushel), 30 minutes’ immersion in 0*25 per cent, 
germisan, the same with U-ll, and 10 minutes’ immersion in 
formaldehyde 1 in 40, gave perfect control. Uspulun wa-wa dust, 
Mountain Copper Co.’s copper carbonate, super-kalimat, Bayer dust, 
and Dupont semesan were effective. Copper stearate, a preparation 
containing only 10 per cent, of metallic copper, reduced the incidence 
of infection to 1" 15 per cent. 

made to transmit the witches’ broom disease 
of potatoes [see this Review, iv, p. 55] by grafting and by means of 
aphids. Positive results (which require further verification) have 
been obtained in the former case. Stock from witches’ broom 
plants > develops an abundance of spindling sprouts, bearing on! y 
a faint resemblance to normal potato plants. 

■ ''FA 
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One generation of giant hill Netted Gem and Burbank potatoes 
[see thh RevieiD, v, p. 179] has been grown in a field adjacent to 
healthy stock ; all the progeny showed the typical giant hill 
character in the top, with characteristic spindle tubers. 

The results of rigid selection against potato virus diseases by 
tuber indexing [see this iv, p. 656] and field inspection of 

varieties were satisfactory with all varieties tested except Bliss 
Triumph. The progeny has been maintained relatively virus-free 
even in a locality where symptoms of these diseases are masked. 
It is suggested that Bliss Triumph should be replaced by Irish 
Cobbler in eastern Washington. It has been observed that in 
diseased stocks there is a tendency for all the eyes on a tuber to 
start growth at the same time, whereas on normal tubers those at 
the bud end ordinarily develop first. 

Mosaic disease has been transmitted by aphids from tomato to 
potato and tomato in a limited number of cases under controlled 
conditions. Repeated tests have shown that Solanum nigrum and 
Datura stramonium do not transmit mosaic through the seed. 

A study on the winter injury of fruit crops included field and 
laboratory investigations of Stereum rpimytiremm, the spores of 
which were found to lose their viability in 24 hours under dry 
conditions, while retaining it for weeks in a humid atmosphere. 
The sporophores survived desiccation and produced repeated crops 
of spores following alternate drying and wetting. Viable spores 
were obtained from sporophores kept in the laboratory for a year. 
The optimum temperature for mycelial growth is apparently 25^ to 
27® 0., but the fungus developed appreciably at 3® to 8®, indicating 
that some advance is made in infected trees during moderate winter 
weather. Preliminary pathogenicity studies show that jS[ ptirptireum 
progresses slowly in normal active trees, but rapidly in those 
weakened by winter injury or other factors. 

Downy mildew of lucerne (Peronospora trifoliorum) was very 
severe on the first crop in the Yakima Valley. Powdery mildew 
of clover {Erysiphe polygoni) has been on the increase in both 
irrigated and ,non-irrigated fields in widely separated localities. 
Leak of potatoes (Pythium de Baryanum) appears* to be spreading. 
Downy mildew of spinach (P. spinaciae) caused heavy infection on 
the early crop in the Walla Walla section. 

Special studies were made of the canker of evergreen black- 
berries on Mount Vernon and the witches' broom of service berries 
{Amelanchier). Coryneum ruhorum and an undetermined species 
of Phomopsis were found to be associated with the blackberry 
canker, the latter being apparently the causal organism. The 
witches' broom was found to be due to Apiosp)orina collinsi, which 
persists as a perennial mycelium in the buds and primary cortex of 
affected twigs. 

The following diseases (new or little known in the State) have 
also been studied: black measles and water berries of the grape 
[see this Review, ii, p. 438] ; black end of pears ; seedling blight of 
cucumbers (possibly heat canker); mosaic and leaf cuid of rasp- 
berries ; hard rot of gladioli {Septoria spp.) [see this Review, v, 
p. 164] ; sooty mould of plums (Fumago) ; apple scab {Ooniothecium 
sp.) ; stem wilt of Shasta daisy [Chrysanthemum maximuni^, due 
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to Sclerotinia sclerotiorum ; and anthracnose or leaf and twig 
blight of sycamore (Gnomonia veneta), 

Twenty-fonrtli Annual Report of tlie Bureau of Agricultures 
PMlippine Islands, for tlie .fiscal year ending Becember 31, 
1924.— 284 pp., 29 pL, 1 chart, 1925. 

In the section dealing with plant diseases, pp. 167-196 of this 
report, the following items are of interest. 

A serious outbreak of a wilt disease causing considerable damage 
to tobacco plantations was recorded in March 1924, in the towns 
of Agoo and Tubao, La Union. Isolations from diseased material 
showed the constant association with the condition of a fungus that 
was identified by subsequent cultural studies as Fusariuon oxy- 
spoTimn, and also, but only occasionally, the presence of another 
organism, believed to be Bacterium solanacearum. Successful 
inoculation experiments with F. oxysporum, with subsequent re- 
isolation of the organism, together with its constant presence in 
the diseased plants, indicate that it is capable of causing tobacco 
wilt. 

Golletotrichum gloeosporioides caused in 1924 a severe flower 
blight of mango trees [Mangifercc indica~] ; this fungus is stated to 
attack the flowers, fruits, stems, and leaves of the mango in 
Florida, Hawaii, and Porto Eico, but though it had been reported 
on citrus, it had not previously been seen on the mango in the 
Philippines. 

Citrus trees at Lamao were affected by the following diseases, 
listed in the order of their severity: bark rot [see this Review, iii, 
p. 332], pink disease [Corticium salmonicoloT\ canker [Pseudo- 
monas citTi\ foot rot FhytopMhora parasitical, and mottled leaf 
[see this Review, ii, p. 108]. The first attacked all species of citrus 
except (7. micrantha, and a total of 27 trees died from this disease 
in the Lamao Experimental Station during 1924. Experiments at 
the Tananan and Lamao Stations confirmed that, in its early stages 
of infection, bark rot is amenable to treatment with cai'bolineum, 
but that severely attacked trees cannot be saved by any known 
means. 

As a result of the campaign against coco-nut bud rot [FkytO’- 
phthora palmivoni], over 3| million trees were inspected during the 
year in the provinces of Laguna, Tayabas, and Cavite. Of these, 
6,637 trees were found to be infected, and 6,354 were cut dovrn and 
burnt. 

Tucker (G. M.). Report of tlie Plant Pathologist.— Porto 
Riko Agric, Exper. Stat 1924, pp. 26-29, 3 figs., 1926. 

A survey of the western coast of Porto Eico, from Mayaguez to 
Eincon, in September 1923, revealed some 700 cases of bud rot of 
coco-nuts [see this Peviezo, v, p. 164], the symptoms of which are 
briefly described. In February 1924, a species of Phytophthora 
was isolated from a palm in the earliest observable stage of the 
disease, and inoculated into healthy trees with positive results. 
The average length of the conidia was 50*4/i and their diameter 
30*23 while the chlamydospores measured 32*96 thus agreeing 
more closely with P. jX(Zmiwrc& than with P. faberi [see this 
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Review, iv, p. 414]. Forty-two diseased palms were destroyed in 
the Pena Cortada district of Mayaguez in November 1924, and 
within the next six months six new cases occurred, each within 
30 ft. of the spot occupied by one of the original infected trees. 
The freshly diseased individuals were destroyed, and no new cases 
of infection were observed four months later. 

A species of Fusarium has repeatedly been isolated from diseased 
vanilla roots. Ten out of twenty pots filled with soil from a 
plantation infested two years before were autoclaved, and all were 
planted with vanilla cuttings. Those in the sterilized soil made 
good growth, while the roots of those in the control plots were 
killed as soon as they began to develop. Experiments in the 
inoculation of cuttings growing in coco-nut fibre with a cornmeal 
culture of the fungus resulted in 50 per cent, of infection. Normally, 
the disease appears in plantings about the fourth year, the accumu- 
lating acid from decaying organic matter probably creating favour- 
able conditions for development. Growers have been advised to 
burn infected plants ioi sitw to prevent possible dissemination of 
the spores from the aerial roots. 

Morphological studies of 35 leaf-spotting fungi {Cercospora and 
Helminthosporium spp.) are in progress. 

A planting of Chamaluco bananas, selected for resistance to wilt 
{Fusarium cubense) failed to produce fruit in 1924, and notwith- 
standing the application of lime and fertilizers, they succumbed to 
the disease before blossoming. This variety will be replaced by 
others giving greater promise of resistance. 

Levine (M.). The effects of radium emanation on the crown gall 

tissue, — Amer. Journ, of Roentgenology and Radium Therapy, 
xiv, 3, pp. 221-233, 4 pL, 1925. 

The effect of introducing glass capillaries containing radium 
. emanation [see this ii, p. 493] into young and old crown 

galls, chiefly on young growing geranium stems and petioles, has 
been further studied by the author. 

When the tubes were introduced 24 to 48 hours after inoculation, 
galls failed to develop. The stem in the vicinity of the irradiation 
turned black and was apparently killed, while the cells nearest the 
capillary were destroyed. 

On galls 14 to 30 days old and of appreciable size, an exposure 
of three hours killed the cells next to the capillaxy, while those 
further out appeared to be normal. Longer exposure (15 to 48 
hours) caused collapse and death of a band of cells, extending from 
four to nine layers in the latter case, while individual cells further 
out were necrotized and the rest were apparently normal. Still 
longer exposures (up to 18 days) with small doses of radium had 
similar effects. Lai'ger doses for short periods increased the thick- 
ness of the necrotic zone to one to three mm., and many of the 
cells further out were affected. Exposure to relatively small doses 
for long periods may cause the gall to regress and die, but this is 
not considered to be entirely the result of the irradiation but to be 
in part the result of the normal end of the life of the gall. Even 
when growth continues in the control galls beyond the period at 
which those exposed ‘to irradiation are dead, the author does not 
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admit that death is directly due to the irradiation, but regards it 
as a secondary result of the induced necrosis. When only one side 
of an actively growing old gall is irradiated, that side may be killed 
while the rest continues to grow. In one case of the kind described 
the whole gall died 53 days after exposure, but the irradiated part 
was quite different in appearance from the rest, and the latter was 
not thought to have been killed by the rays. The stem on which 
it grew was unaffected by the treatment. Furthermore, galls thus 
apparently killed may renew growth from the margins some 
months later. 

Walker (W. A.) & Thompson (N. F.). Black stem rust and the 
progress of Barberry eradication in Wisconsin. — Wisconsin 
Dept, of Agric. jSitZZ. 68, 24 pp., 8 figs., 1925. 

This is a popular account of the campaign ^for the eradication of 
the common barberry {Berberis vulgaris) in Wisconsin, with a view 
to reducing the incidence of the black stem rust of wheat, oats, 
barley, and rye [Puccinia graminis'], the life-history of which is 
outlined. It is stated that the first spring infections in the State 
have always been found near barberry bushes. The first survey 
and eradication of all bushes found was completed in 1924 ; and 
a second survey, now in progress, has revealed a number that had 
previously escaped detection. About 3,300,000 bushes were found, 
in addition to seedlings and sprouts. The cost is stated to have 
been less than three cents, per acre of small grains grown in a single 
year. Subsequent intermittent inspections to detect seedlings will 
be necessary for some time, as the seed may remain ungerminated 
in the soil for at least four years. 

Clayton (E. S.). A common source of infection with flag smut. — 

Agric, Qaz. JSFeiu South Wales, xxxvi, 12, p. 860, 1925. 

The alarming rate at which flag smut of wheat [Urocystis tritici] 
has been spreading of recent years in New South Wales is attributed 
by the author to a great extent to the prevailing habit among the 
local farmers of feeding horses on chaff made from wheaten hay 
infected with the disease, as the spores of the causal fungus pass 
through the alimentary canal of animals without losing their 
germinative power. Where flag smut is prevalent wheat chaff 
should be replaced by oaten chaff in the horses’ diet. 

Tamm (E.) & Husfeld (B.). Bie elektrische Heisswasserbeize^ 
ein neuer Weg zur technischen Burclifuhrung des Heisswas- 
serverfahrens. [The electrical hot water steeping apparatus, 
a new method for the technical execution of the hot water 
treatment.]— Pj?a^2:eR6atfc,ii, 13, pp. 197-202; 14 PP- 213-220, 
1926. 

This is a more detailed account of the electrical hot water seed- 
steeping apparatus than that already noticed from another source 
[see this Review, iv, p. 660]. Very promising results are stated to 
have been obtained with this method in the control of blossom 
infections, e. g., loose smut of wheat, oats, and barley [t/sZiZag^o 
tritici, U . avenae, sjxdi tZ. ?itccZa], as well as of seedling infection of 
barley by covered smut (17. hordeif Among other advantages 
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claimed for this apparatus (which is supplied by Maschinenfabrik 
F. Neuhaus, Eberswalde, Ackerstr. 5~6) are economy, uniform 
heating of the steeping liquid and of the seed-grain, and ready 
maintenance of an even temperature. 

Klages (A.). Ueber die Bekampfang von Getreidekranklieiteii 
duTch chemiscke Mittel. [The control of cereal diseases by 
chemical methods.]— Angeio. Ohemie, xxxix, 1, pp. 3-10, 
1926. 

This is a full account of the paper on the chemical control of 
cereal diseases read at the General Meeting of the German Chemists' 
Union in September 1925, and which has been already noticed [see 
this Review, v, p. 85], 

UrBxInyi (E. v,). Beizversucke mittels des Besinfektionsmittels 
' Salan [Steeping experiments with the disinfectant ' salan '.] 
— Zeitschr, fur Ffianzenkrankh,, xxxv, 7-8, pp. 290-296, 1925. 

Experiments were conducted at the Phy topathological Institute 
of Budapest University in the control of bunt of wheat {Tilletia 
tritici and T. levis) by a new disinfectant, known as salan, which 
is stated to have given excellent results in dairy work and 
agriculture. 

Salan is the sodium chloride solution of glycerine, formaldehyde, 
and a mixture arising from the action of an organic catalj^zer. It 
is a clear, transparent liquid with a smell of formaldehyde and a 
saline taste, non-inflammable, and miscible with water without 
becoming cloudy. 

The tests were carried out with seed of No. 1211 Hatvan selected 
autumn wheat on the lines of Gassner's chemotherapeutical experi- 
ments [sQQ thi^ Review, ii, pp. 554-557 ; iv, p. 231]. The best 
results were given by one hour’s immersion in a 1*5 per cent, solu- 
tion of salan, which completely inhibited the germination of the 
spores without any serious reduction of that of the seed. There is 
no danger of over-steeping, as with formaldehyde, since even at 
concentrations of 2 or 3 per cent, the reduction of germination is 
negligible. 

Qxjodling (H. C.). Pickling Wheat with carbonate of copper. — ^ 
Queensland Agric. Joiirn,, xxiv, 5, pp. 456-457, 1 diag., 1925. 

Brief directions are given for the control of bunt of wheat [Tii- 
letia tritici and T, levis'] with copper carbonate at the rate of f oz. 
per bushel of grain. The construction of a simple appliance for 
disinfection operations is described, and the principal advantages 
of dusting over the liquid treatment are enumerated. 

Bunt and smut — the use of carbonate of copper.— QwensZaiidl 
Agric, Journ., xxiv, 6, p. 633, 1925. 

Tests were carried out in 1925 at the Eoma State Farm by the 
Queensland Department of Agriculture to determine the efficacy of 
copper carbonate in the control of bunt of wheat 
and T. levis]. Absolute control was given by this preparation used 
at the rate of 1^ or 2 oz. per bushel, compared with 87 per cent, 
infection in the untreated plot and 2 per cent, in that dusted with 
only 1 oz. copper carbonate per bushel 
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RicHAEPSON (W. T.); Tke use of dry pickled Wkeat for poultry. — 
Journ. Dept Agric. Western Australia^ 2nd Ser., ii, 4, p. 477j 
1925. 

Experiments in which two fowls were fed for about a fortnight 
on wheat treated with copper carbonate dust at twice the strength 
used in practice for the control of hunt [Tilletiat7'itici and T, levis], 
showed that this diet had no detrimental effect on the general 
health of the fowls tested. On post-mortem examination their 
internal organs were found to be in a practically normal condition. 

Hynes (H. J.). On the occurrence in SJew South Wales of Cribhe- 
rella sauMnetii, the organism causing scab of Wheat and 
other cereals —Journ. and Proc. Roy. /Soc. New South Wales, 
Ivii, pp. 337—348, 5 pL, 1924. 

. Oat stubble collected in January 1922, at the Grafton Experiment 
Farm, New South Wales, exhibited a foot rot condition, in which 
the main roots of some of the plants were covered with a thin, 
whitish mycelial weft, bearing numerous perithecia. From a careful 
study of the morphological characters of the causal fungus, the 
author concludes that the organism is Gihber'ella smobinetii, although 
the local strain exhibited certain marked cultural differences [shown 
in tabular form] on potato dextrose agar and potato mush agar, 
when compared with a pure culture of the fungus obtained from 
Wisconsin, United States. 

Greenhouse infection experiments with the local strain indicated 
that, under favourable conditions, it is pathogenic on heads of 
Federation wheat, and is also capable of causing seedling blight in 
Federation and Hard Federation wheat, Algerian oats, Cape barley, 
and Black Winter rye. 

Christensen (J. J.). Physiologic specialization and mutation in 
Helminthosporium Phytopath., xv, 12, pp, 785- 

795, 4 figs., 1925. 

The writer has made a detailed study of 37 strains of Helmin- 
thosporium sativum, which can be distinguished by cultural 
characters. . 

Tests were made of the comparative virulence of the forms by 
inoculating the soil of four pots, each containing 25 seeds, with 
pure cultures. Both Marquis (C. L 3641) and Mindum (Minn. 
No. 470) wheat were more or less susceptible to the 26 forms 
of H. sativum used, but distinct and consistent variations were 
observed in the virulence of different forms on both varieties.; 
Forms 3, 19, 21, and 26 were relatively weak. 

Similar differences were noticed in the case of barley, which was 
inoculated with all 37 forms. Of the four most virulent forms, 
namely 5, 11, 34, and §7, the two first were virulent on wheat also. 
Forms 3, 4, 30, and others were only weakly parasitic, and these, 
in general, were also weak pathogens on wheat. 

Comparative cultural tests extending over several years have 
largely corroborated the results obtained by Stevens [see this 
Review, ii, p. 59} with regard to mutations in mm. 

A study of successive transfers from variant sectors indicated that 
the changes were genotypic and not mere modifications due to 
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environmental conditions. Mutants bred true whetlaer propagated 
from spores or mycelium [see also this RevieiVy iv, p. 421]. Some 
forms were found to mutate more often than others, while a given 
form was also observed to mutate more frequently on certain media. 
On potato dextrose agar 18 out of the 37 forms developed mutations, 
while sectors occurred in 27 forms grown on the oatmeal-rice- 
cornmeal agar. Seven forms failed to mutate on either medium. 
Some of the mutants mutated still further in culture. Colonies of 
a mutant have been observed to produce distinct sectors which in 
turn mutated while still in the same plate. Two mutants gave 
rise constantly to new mutants, their action suggesting genetic 
contamination. The mutants differed culturally from each other 
quite as much as do certain species, e. g., H. teres, H. 2^eclicellatum, 
and £?. gvamineum. 

In order to determine possible differences in the degree of 
virulence of mutants and their parents, comparative tests were 
made on Trehi barley and Marquis wheat. Most of the 18 mutants 
resembled the parent form in this respect, but two (especially No. 40) 
were decidedly more virulent, while three were less so. 

Johnson (T.). Studies on the pathogenicity and physiology of 

Helminthosporinm graminenm Bab. — PhytopatL, xv, 12, pp. 

797-804, 1925. 

An investigation was undertaken at the Minnesota Agricultural 
Experiment Station into some important factors in connexion with 
stripe disease of barley [Helminthosporinm graminenm). 

Early sown barley is usually more liable to infection than that 
sown late, and experiments were therefore conducted to ascei’tain 
whether any correlation existed between temperature during 
germination and early growth and the incidence of the disease. 
Naturally infected seed was planted in pots at soil temperatures of 
18° to 20°, 23°, 27°, and 32° C., eight pots, each with 20 kernels, at 
each temperature. Four pots were also kept at 10° to 12° On 
removal from the controlled temperature tanks all the pots were 
placed in a moderately cool place. Stripe first appeared on 
31st January, one month after sowing, in the plants kept at 10° 
to 12°, which were considerably smaller than those held at the 
higher temperatures. The incidence of infection was 12 per cent, 
at 10° to 12°, 4-3 per cent, at 18° to 20°, and 0*62 per cent, at each 
of the other temperatures. 

These results show that low temperatures favour infection, the 
critical period for which is during, and immediately after, seed 
germination. Hence the comparative immunity of barley in warm 
regions and the severity of the disease in the cooler climates are 
readily explicable. 

Tests were carried out to determine how far E, graminenm 
could infect germinating seed of the susceptible Minsturdi variety. 
Ordinary and dehulled seed was steeped in hot water (15 minutes 
at 52° or two hours at 4fi° to 48°) prior to inoculation, during 
germination, with the spores or mycelium of the fungus, and then 
sown in pots held at 18° to 20°. The first symptoms of stripe 
appeared three weeks after planting, the highest incidence (23-5 
per cent.) occurring on dehulled seed inoculated with mycelium. It 
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■was evident that the period of maximum susceptibility was before 
the emergence of the coleoptiles from the glumes [see this Review, 
iii, p. 513]. 

In a second test all the seeds were dehulled, soaked in water at 
52° for 15 minutes, inoculated with spores or mycelium, and kept 
at 16° and 22°. The first infection appeared nine days after sowing, 
the incidence amounting to 97*7 per cent, at 16° and 90*9 per cent, 
at 22°. 

On germinating seeds, treated as above but without removing the 
hulls, the incidence of infection amounted to 32-7 per cent, in the 
seed soaked at 46° to 48° for two hours, and to 66*9 in that 
immersed at 52° for 15 minutes. 

As in the former tests, inoculations with the mycelium resulted 
in heavier infection than that with the spores. 

The fact that the disease can be produced by inoculating germinat- 
ing seed from which the glumes have not been removed indicates 
that infection may occur through the coleoptile, as the embryo is 
naturally protected in such seeds. 

A considerable number of monospore isolations were made from 
material collected in Minnesota, Colorado, Saskatchewan, and 
Alberta. All except one of the cultures from these strains resumed 
noi'mal growth on removal to room temperatures after ten to 
twelve days at 32° to 33° 0. The strain which succumbed to the 
high temperatures originated at Edmonton, Alberta. It was 
morphologically indistinguishable from the other strains and pro- 
duced the typical symptoms of the disease when inoculated into 
dehulled barley seed. This strain, however, grew slightly better 
at 5° to 6° than the others, and the difference in its temperature 
relations indicates that it is a distinct physiological form. 

All attempts to induce the production of conidia on artificial 
media gave negative results. The maximum hydrogen-ion con- 
centration at which growth was obtained was Ph 2*52; the limits 
of hydroxyl-ion concentration , lie beyond 9*25. The maximum 
and minimum nutrient concentrations for growth on a number of 
sugar solutions were found to be M/1 and M/1,000, the optimum 
being M/10 to M/100. 

Gaines (E. F.). Kesistance to covered smut in varieties and 
hybrids of Oats. — Journ. Aoner, Soc, Agron,, xvii, 12, pp. 
775-789, 1 graph, 1925. 

During the years 1918 to 1925, over 200 varieties and selections 
of oats have been tested at Pullman, Washington, for resistance to 
covered smut (Ustilago levis) [see also this Review, iv, p. 661]. 

Each test consisted of a rod row containing 40 to 70 plants, 
except in 1918 when the rows were four rods in length, The 
seeds were uniformly blackened with smut spores before sowing. 
At harvest time the plants were divided into three classes, viz., 
smut free, partly smutted, and entirely smutted. Seventeen 
varieties were tested for one year, 91 for two, 67 for three, and 
35 for four or more years. The minimum pe:tiod in which relative 
susceptibility can be definitely established was found to be three 
years. 

The results of the experiments are presented in tabular form and 
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briefly discussed in the text For the most part, the immune and 
resistant classes belong to the Burt and Bed Rustproof groups. 
The more resistant classes are usually of the Kherson or Sixty Day 
type, while the hull-less and common groups are generally sus- 
ceptible, the outstanding exceptions being the three Markton 
selections [see this Revie^v, iv, p. 87] and the four Red Rustproof- 
Black Tartarian hybrids, which are immune. 

Red Rustproof {Avena hyzcmtina), which has been immune in 
all the tests even when the hull is removed, is considered genetic- 
ally immune. It has been crossed on several susceptible varieties of 
cultivated oats and the F3 generations of four of these crosses (com- 
prising over 800 families), and over 100 F4 selections, were tested for 
resistance on the lines described above. The average incidence of 
smut in the four susceptible parents in 1918 to 1920 was as follows : 
Black Tartarian (J.. scdiva orientalis), 32 per cent,; Abundance 
(A. sativa), 22 -per cent ; Large and Chinese Hull-less (A. mufa), 
90 and 87 per cent., respectively. As was to be expected from the 
great susceptibility of the hull-less varieties, the number of immune 
families in the Fg generation of the crosses of these with Red Rust- 
proof was very much smaller than that of Red Rustproof with 
Abundance (41*5 compared with 82*5 per cent,). In all four 
crosses, however, there were a large number of immune segregates. 
One segregate of the hull-less type was immune in all the tests 
through the F3, F^, and Fg generations. The results are considered 
to show that there are three dominant, independent factors in 
hulled crosses, any one of which prevents the occurrence of covered 
smut. In the case of the hull-less excesses, complete dominance can 
only be assumed for two of the factors, the third being intermediate 
for resistance. There is no clear correlation between smut I'esis- 
tance and hull-lessness, red glumes, awns, lemma base and colour, 
or date of heading. 

Of 56 Fg plants selected from smut-free rows, 45 produced only 
healthy plants in the F4 generation. 

Roussakov (L. F.). K Bonpocy 0 BLinpeBaniiii osniviet. [On the 
problem of winter injury to autumn-sown cereals .] — La 
Defense des Leningrad, ii, 6, pp. 349-355, 1925. 

[Received March, 1926.] 

The present paper is an attempt to throw some light on the still 
obscure problem of the so-called winter injury to autumn-sown 
cereals, usually attributed to Fusarium nivale [Oalonectria gra- 
minicolal,^ by the comparative study of the meteoi'ological factors 
that prevailed duimg the very long and sevei’O winter of 1923—24 in 
two localities in which the crops suffered fi*om the ti'ouble to a widely 
different degree, namely, at the Agricultural Experiment Station of 
Vinnitza (Government of Podolia, Ukraine) and the neighbouring 
country, where in the spring of 1924, from 85 to 90 per cent, of 
the plants were found to have been killed, and at the Seed Selec- 
tion Station of the Sakharotrust [Sugar Trust] of Nemertchi some 
40 to 50 miles distant from the firsts where the damage done did 
not exceed 2 to 3 per cent. 

In spite of their comparative proximity, weather conditions 
differed considerably at the two points, both during the preceding 
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autumn and the winter. From September to December 1923 the 
rainfall at Vinnitza was more than three times as heavy as that 
in Nemertchi> which, together with a higher temperature (some- 
times by as much as 6° C.), promoted an early luxuriant growth of 
the cereals in Vinnitza, as compared with a delayed start of some 
25 days and poor autumnal growth at Nemertchi. 

During the two weeks preceding the first heavy snowfall the 
mean air temperature at Vinnitza was -f 2-7® C., so that the soil 
remained unfrozen under the snow cover, while at Nemertchi the 
mean temperature was — 0*2®C. Ten days after the snowfall, 
which at Vinnitza was varied by occasional rain, the snow cover in 
that locality was never less than 20 cm. deep and was sufficient to 
protect the soil from the effect of the then prevailing low air 
temperatures, so that the plants under it could continue their vital 
functions. At Nemertchi on the other hand, there was practically 
no snow, and air temperature kept at 7® to 14® C. below zero. 

On the ground of these meteorological data, the author considers 
that the high mortality of the cereals at Vinnitza was primarily 
caused by the relatively high air temperature and heavy rainfall 
during the autumn, and the loose (unfrozen) condition of the soil at 
the moment when the first snow fell, so that at no time was a state 
of anabiosis attained by the plants. The immediate cause was the 
asphyxiation of the plants that were isolated by the snow cover 
from the atmospheric oxygen while their vital functions were not 
suspended by frost. It was further noticed that in places where 
the snow cover was less deep (on higher ground) and melted a few 
days earlier in the spring, the percentage of mortality was much 
lower, namely, from 30 to 60. The inference is, therefore, that the 
establishment of Fusarium nivale was facilitated chiefly by a 
lowering of vitality of the host, due to lack of oxygen, although 
the fungus was also observed to kill quite healthy plants. 

Another interesting observation was the bearing of the winter 
injury on the subsequent development of rusts (Puccinia dis]jeTsa, 
P. triticina, and P. glumarum). In places where the rye emerged 
uninjured from the snow cover, its leaves were found to bear fresh 
pustules of P. dis^yersa with spores that germinated readily. This 
establishes the hitherto unrecorded overwintering in Russia of this 
rust through the uredospores. In places where the snow thawed 
two or three days later and where almost all the leaves of the 
cereals were attacked by the snow mould, rust sori could be found 
only with considerable difficulty, while where the winter injury 
was highest, there was no trace of the rust. This would indicate 
that outbreaks of the snow mould may have a controlling effect on 
the rusts by killing the infection foci during the winter. 

SCHAFFNIT [E.]. 2Sur Bdkandluug’ von Saatgut mit Keiacliemi- 
kalien. [Note on seed treatment with chemicar stimulants.]— 
Reprinted- from Mitt. Peutsoh. Landw. Oesellsch. [xl], 42, 2 pp. 

In connexion with a series of experiments which are in progress 
at Bonn on the stimulation of germination by chemical treatment, 
the writer briefly describes the remarkable results obtained on 
another occasion with rye seed-grain heavily infected with Pusar mm 
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[Galonectria gmifYbinicola]. The plants from diseased seed treated 
with chemical stimulants (especially uspulun) showed a marked 
superiority, during the entire period of growth, over those from 
healthy seed similarly treated. This phenomenon must be ascribed 
to the fungicidal efiect of the preparations, since no stimulus to 
the development of the healthy seed was apparent. Possibly the 
fOTourable results secured by the use of certain chemical prepara- 
tions should be attributed to their fungicidal properties rather than 
to any definite stimulatory effect. 


McDonald (J.). ^ Diseases of Maize and notes on a parasitic 
Maize weed in Kenya. — Kenya Dept of Aqric, BnlL 4, 6 ni). 
1 pi. [Received February, 1926.] 

^ Brief notes are given on the symptoms and control of the follow- 
ing diseases of maize, none of which has so far caused very extensive 
damage in Kenya. Ear rot {Gihberella saiibinetii) [see this Review 
f J] only the ears, sheaths, shanks, and possibly the 

stalks, the destructive foot rot and seedling blight occurrino- in the 
Dmted States not having been reported as yet [see this R^iew, iii, 

p. /O^J. it has occasionally caused losses up to 15 or 20 per cent 
or the crop. ^ 

Head smut {Ustilago Tdlia'tia) [Sorosporiubm reilianuml which 
has only recently been reported from Kenya, is almost entirely 
confined to the tassels and ears. 

Leaf blight turcicum) [see this iReyiew, v 

p. 18 J IS probably co-extensive with the maize area in Kenya, but 
“w of serious importance. In addition to the 
Horse Tooth, the Hickory King and Potchefstroom 
varieties appear highly resistant. 

Rr^t^ (Puccinia sorghi) causes very little damage. 

Siyen of the characters and life- history of 

HoBMnapasHTronoBHeBHX. [A new parasite 

t Leningrad, ii, 3, 

pp. 162-165, 1 fig., 1925. [Received March, 1926.] 

_ In the present note is recorded the finding bv the author of 
Oospom verhffillioides Sacc. parasitizing immature sori of Ustilam 

SrdfrSThfXl'p^'T^K in the expeiSiJental 

garden ot the Flant Protection Station in Leninffradl The sori 

attacked were stunted, and failed to reach complete development 

attacked, was wrinkled, and bore a mealy 
mycelium and conidia of 0 verticl- 
Mea, contrasting by its faint pinkish, dull colour, with tlie briSt 
glassy surface of the rest of the sorus.- The pdntk of dntoion 
varied wi h the location of the sori: on those SSn^ ta fihe ^ 
ovaries of maize, the parasite was usually found on^thranS^ 

SopeX tte 

Ooapora vertkUliokea usually occurs on living parts of maize, 
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namely, on the leaves sheathing the ears, and more particularly in 
the ovaries at different stages of development and in the mature 
grain. Out of 20 fully developed maize ears examined by the 
author, four were found to be infected by the fungus, but in his 
experience, stunted ears almost invariably revealed the presence, of 
the organism which formed over the surface of the grains a dense 
weft, the thickness of a leaf of blotting-paper, composed of the 
residue of the pistils interwoven with fungal hyphae. In still 
more stunted ears, not over 5 cm. in length, the fungus was also 
found inside the ovaries, which then exhibited a brownish discolora- 
tion. Artificial infection of immature maize ears with 0. verticil- 
lioides invariably gave positive results, the organism being 
subsequently recovered without any secondary contamination. 

In the author’s opinion, his observations establish unquestionably 
the fact that 0. verticillioides is a parasite both of maize and of 
Ustilago maydiSi which throws a new light on its systematic posi- 
tion. He inclines to the view that it is the conidial form of some 
higher fungus, probably belonging to the Hypocreales, namely 
Hypomyceteae, to which it is most closely related by its morpho- 
logy. He bases his view on some considerations which he proposes 
to develop in a further paper, and on the fact that in 1922 he 
found, although in an immature condition, well-defined chlamydo- 
spores on the mycelium of 0. verticillioides growing betw^een a leaf 
and the stem of a maize plant, and also inside a maize stem. The 
chlamydospores were either intercalary or (more rarely) produced 
at the apex of hyphae ; they were smooth, hyaline, joined in groups 
of two to three, and, in their general features, resembled the 
chlamydospores of Hypocreales such as Hypocrea rufa. 

Dueohsler (C-). Leafspot of Maize caused by Opbiobolus hetero- 
strophus u. sp., the ascigerous stage of a Helmiuthosporium 
exhibiting bipolar germination. — Journ. Agric, Res.^ xxxi, 8, 
pp. 701-726, 2 pL, 5 figs., 1925. [Received February, 1926,] 

• This is a detailed account of the leaf spot of maize from Florida 
and the Philippine Islands briefly described by the author in an 
earlier communication [see this Review, iv, p. 411] as distinct from 
maize leaf blight, Helminthosporium turcicvum. Besides occurring 
on maize, the disease has also been found, causing similar symptoms, 
on the leaves of teosinte {EucTilaena mexicana) in the Philippines, 

On both hosts, the leaf spot disease is characterized by numerous 
(from 200 to 300 on one single leaf) cinnamon-buff or purplish 
lesions, surrounded by a darker reddish-brown margin, and often 
delicately variegated with brownish, zonate bands. The spots are 
at first elliptical, later long-rectangular, typically limited to a single 
intervenous space, usually 1 to 3 by 5 to 15 mm., and frequently 
coalescing to form more extensive lesions. From stomata in the 
centre of the dead spots arise, either singly or in groups of -two or 
three, olivaceous, widely septate conidiophores, from 4*5 to 7 
broad, and 120 to 170 /i long in nature, but under moist conditions 
developing in the form of irregularly branched, fertile hyphae often 
over 1 mm. in length. The conidia developed at 25® G. on maize 
leaves in damp chambers or in pure cultures are fuliginous to light 



294 


olivaceous, from 30 to 115 by 10 to 17 ^ in diameter, of ten strongly 
curved, usually widest near the middle and tapering towards the 
rounded ends, and with up to 12 septa. The peripheral wall is 
thin, especially in the apical and basal portions, and the basal scar 
is broad and generally protruding. The conidia germiiiate readily 
in water by germ-tubes from both poles. 

Diseased maize leaves incubated in a damp chamber developed 
perithecia in the neighbourhood of the conidiophores. These were 
apparently subepidermal at the initial stages, but soon broke 
through the epidermis. They are black, often bearing on the out- 
side a variable number of conidiophores, but without differentiated 
sterile setae. The ascigerous portion is somewhat ellipsoidal or 
sub-globose, usually from 0*4 to 0*6 mm. in transverse and about 
0-4 mm. in vertical diameter, with a well-defined, ostiolate beak, and 
consisting, in the interior, of colourless, pseudoparenchymatous 
tissue, composed of vertically appressed filaments, which diminish 
with the development of the asci. The latter are numerous, short 
stipitate, with rounded apex, sub-cylindrical, 160 to 180 by 24 to 
28 fi, and contain 1 to 4 (typically 4) filamentous, fuliginous asco- 
spores, 130 to 340 by 6 to 7 /z in diameter, coiled in a close hetero- 
strophic helix with about four turns to each spore. Later the 
spores become five to nine times septate, with perceptible constric- 
tions at the septa. The ascospores germinate freely by producing 
up to eight germ-tubes, from 3*5 to 5 in diameter, from any or 
all the cells, either laterally or terminally. 

Inoculation experiments showed that the fungus is a vigorous 
parasite on maize, but only produces incipient infections on rice and 
sugar-cane. 

The author discusses at length the systematic position of the 
fungus, the peri thecial stage of which, so far as he is aware, has 
not been described before. He refers it tentatively to the genus 
Ophiobolus, although it is not obviously closely related to other 
species of this genus parasitic on grasses, and suggests for it the 
name 0, heterostrophus. 

From a brief review of the literature on maize leaf blight the 
author believes that the leaf spot disease is probably widely dis- 
tributed, outside Florida and the Philippines, in all tropical and 
sub- tropical maize-producing regions, having been apparently often 
confused with the leaf blight caused by H. turcimm- In the latter 
the spots are few on each leaf and up to a hundred times the size 
of those caused by 0. heterostrophus. In leaf blight the spots are 
not zoned, and spread is not sharply limited by the veins, llorpho- 
logically, the two fungi are readily distinguished, the strong curva- 
ture, greater septation, lesser length and especially breadth, and 
characters of the basal scar being important in recognizing the 
conidia of the leaf spot fungus. Both diseases co-exist in the 
Philippines and probably in India, if. curvulum Sma.j m dis- 
tributed from the Philippines on maize tassels, is quite distinct 
from either of the two forms mentioned above, having small, 3- or 
4-septate, bent conidia, the end cells lighter in colour, and tapering 
sharply from the broad central cell to the ends. A fungus closely 
resem&ing 0. heterostrophus has, however, been found on tassels in 
conjunction with H, curvulum from the Philippines. 
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WoKONicHiN (N. N.). 0 HOBOM ]s,m SaKaBKasLa Bpej^nTeae KyKypysH, 
Phaeostagonosporopsis zeae (Scliw.) Woromck. l_FhaeostagO’' 
nos 2 Joro 2 ms zeae (Sehw.) Woronich., a new parasite of Maize 
in Transcaucasia.] — La Defense des Plantes, Leningrad, ii, 6 , 
pp. 331-334, 1925. [Received March, 1926.] 

The author records the discovery in Georgia, Transcaucasia, of 
a maize disease, characterized by the presence, especially towards 
the base of the ears, of a dense white mycelial weft, filling the 
spaces between the grains. Some of the latter were wrinkled, and 
bore numerous minute black pycnidia on the walls in contact with 
other grains. The pycnidia measured, when round, up to 465 fi 
and, when oval, 280 to 396 by 156 to 312 fx in diameter, and were 
developed chiefly between the cortex and the aleurone layer or in 
the outer part of the endosperm. Some were found in the outer 
tissues of the axis of the embryo, where they were at times so 
densely aggregated as to appear like cavities in a stroma. 

The pycnidial walls are intermediate in type between the pseudo- 
pycnidia of Potebnia {Ann, Mycol.^ viii, p. 65, 1910) and the con- 
ceptacles of Phomopsis, They consist of densely interwoven 
hyphae, becoming indistinctly pseudoparenchymatous only at the 
periphery. The hymenium consists of a layer of hyaline, baculi- 
form conidiophores, 10 by- 1*5 /x, from the apex of which are 
abstricted the conidia. The latter are cylindrico-fusiform, rounded 
at the apex and somewhat tapering at the base, curved or bent or 
occasionally sigmoid, light brown, and 16*5 to 30 or more by 5 to 
6/4 in diameter. Ordinarily they are uniseptate, but occasional 
spores have two or three septa, without constriction. One of the 
septa is always medial. 

The mycelium penetrates the endosperm as fine hyphae which 
dissolve the starch grains. It is also found in the cortex and pith 
of the rachis, where the hyphae are not more than 1 * 6/4 broad as 
a rule, though between the grains they may be 3 /x in diameter. 
Affected grains lose germinability. 

The author has no doubt that this fungus is the same as that 
known as Diplodia zeae, but he points out that it cannot be referred 
to Diplodia owing to its pycnidial characters. The presence of 
pluriseptate spores suggests but here again the 

pycnidial characters are incorrect. The fungus, in fact, stands in 
the same relation to Hendersonia as Magonos 2 :)oropsis to Stagono- 
spora, and the additional septa in its conidia arise just as described 
by Diedicke in Stagonosporoiosis. The author accordingly refers it 
to a new genus Phaeostagonosporopsis {JHendersoniopsis being 
already in use for another genus), and furnishes Latin diagnoses of 
the genus and of P, (Schw.) Woronich. 

An account is given of American observations on the disease 
caused by this parasite and of the methods recommended for its 
control. ■ ■ 

Oarne (W. M.). A brown rot of Citrus in Australia (Pkyto- 
pktliora Mbernalis n. sp.) . — / ourn, Roy , Soc, Western Australia 
xii, 3, pp. 13-41, 4 pL, 1925. [Received February, 1926.] 

In this paper the serious fruit rot, leaf blight, and twig die-back 
of Australian citrus trees, preliminary studies on which have already 


been noticed [see this Revieiv, iv, p. 277 ; v, p. 89], is fully described. 
The disease, which has been known since 1916, but only came into 
prominence in 1921, has been found to be due to Phytopldhora 
hihernalis n. sp. [Latin and English diagnoses of which are given]. 
This pathogen is stated to be identical with the unnamed species 
of Phytoplithora recently described by Moniz da Maia [see this 
Review, iv, p. 665] as responsible for a fruit rot of citrus in Portugal 
and probably in other Mediterranean countries. 

P. hihernalis has • been in the past mistaken for Pythiacystis 
[Pkytophthora] citrophthora, which has been reported to occur in 
the States of Victoria, South Australia, Western Australia, and 
Queensland. The author, however, is unable to find any clear 
evidence that the latter fungus occurs at all in Australia. From 
the symptoms described he thinks it highly probable that all the 
records refer to P, hihernalis. The latter is active only during the 
cooler season (May to October) under conditions of high atmospheric 
and soil humidity. Up to 75 per cent, of the fruit of individual 
trees may be lost, while heavy damage may also be caused by leaf 
and twig blighting. Early varieties of oranges are particularly 
susceptible to the disease ; mandarins [Citribs nohilis'] sufer severely 
both from leaf and fruit infection ; while lemons are chiefly attacked 
by leaf blight. 

Affected orange and mandarin fruits develop a dull dark brown 
area, usually beginning on one side and spreading over the whole 
fruit. The rot is accompanied by a distinct penetrating odour. 
Eventually the affected areas become dark, diy, and sunken, unless 
(as frequently happens) secondary infection is produced by various 
organisms. Afiected parts of lemon fimits develop a straw colour, 
and the distended skin is abnormally smooth and glossy. Secondary 
infection (especially by Oospora citri-awrantii) is frequent in this 
case also. 

Affected leaves of all the susceptible citrus plants develop dark, 
water-soaked areas, usually at the tips, part of the margins also 
being gradually involved. Complete defoliation is not common in 
oranges and mandarins, in which, as a rule, the aflfected portion is 
restricted to a vertical strip varying in breadth from two or three 
feet to the entire width of the tree. Such cases are generally 
observed on the eastern or southern side, and in severe leaf attacks 
the fruit is invariably also affected. On lemons, however, the 
infection is more uniform over the whole tree, and complete defolia- 
tion may occur without the fruit being attacked. These differences 
in symptoms led the author at first to consider the diseases on the 
two hosts as distinct [see this Revma, iv, p. 278]. Severe defolia- 
tion is accompanied by a die-back of the smaller twigs and branches, 
which interferes with fruit-bearing in the following season. 

The fungus was isolated in 1923, 1924, and 1925 from infected 
fruit in Western and South Australia and cultured on a variety of 
media, of which potato dextrose agar proved the most satisfactory. 
Oranges and lemons were readily infected by isolations from the 
same hosts, but the author was not able to demonstrate that the 
fungus from one host would attack the other. The fungus is 
identical on both, but it appears possible that they are different 
biological strains. 
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The morphology of P. hihernalis is described. The fungus is 
characterized by the presence of persistent, long, slender pedicels 
on the conidia, which are borne terminally on slender conidiophores 
1 to 2 /i in diameter, and usually arising from a swelling on the 
aerial hyphae in culture. On the host they arise, often in clusters, 
from a stromatic mycelial mass below the epidermis. The conidia 
are elliptical or lemon-shaped (occasionally pear-shaped) and measure 
17 to 56 by 10 to 28 fx, with an average length to breadth ratio of 
2: 3. The oospores measure 22*5 to 45-6 and the antheridia are 
amphigynous or very occasionally paragynous [see this Review, ii, 
p. 182]. The optimum temperature for growth is about 12® C. 

P. hibernalis is stated to belong to the Phaseoli or Infestans 
group of PhytopKthora, but to be readily distinguishable from the 
other members of the group and also from P. citrophthora by 
characters which are detailed. Particular attention is given to the 
distinction between it and the last-named species, which with P. 
terTestris, both obtained from California, were subjected to com- 
parative study. 

P. hibernalis probably passes the summer in the oospore stage, 
conidia being formed on or in the soil from germinating oospores 
after the winter rains in May or June, and blown on to the lower 
parts of the trees by the driving winds which frequently occur at 
that season. The incubation period is about ten days. Secondary 
infection occurs during or after wet weather as a result of the 
production of conidia in the affected parts of the tree ; and finally 
oospores are again produced in fallen leaves and fruit. Infection 
ceases about October with the rising temperature. Brief directions 
are given for the control of the disease [see this Review, v, p. 89]. 

Doibge (Ethel M.). Scaly bark (psorosis) of Citrus trees.— Journ. 

Dept Agvic. S, Africa, xii, 1, pp. 61-67, 2 figs., 1926. 

This is an account of the serious bark disease of citrus trees 
which was briefly described in 1896 by Swingle and Webber in 
Florida, under the name of psorosis (see also this Revieio, ii, p. 642] ; 
it is more generally termed scaly bark, but the author considers 
that the name psorosis should be retained to distinguish it from the 
Florida scaly bark or nail-head rust, caused by Gladosporiwrrb 
herbarum var. citric olum. 

The first apparent symptom of the disease is an inconspicuous 
cracking and raising of the bark on one or more small areas, not 
over half to one inch in diameter, usually on the trunk or one of 
the larger limbs. At this stage, only the outer layer of the bark 
appears to be affected, the inner layer next the cambium being still 
alive and free from discoloration, except a slight greenish appearance 
in some cases. The progress of the disease is characterized by the 
detachment of irregular scales of bark, one-quarter to one inch in 
diameter, which peel off, leaving an inner layer of bark still alive. 
The latter frequently forms a new, much thickened, rough, and 
yellowish brown bark, occasionally with a slight exudation of gum. 
The disease progresses most rapidly in a longitudinal direction, but 
it also extends laterally until it finally encircles the trunk or limb. 
When it is exceptionally severe, long strips of bark sometimes 
become slit and curl outwards. Later on, the deeper layers of bark, 
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and even the wood, may become affected and discoloured. When 
the larger limbs and the ti'unk are extensively affected, the trees are 
stunted and reduced to a very poor condition. 

Although the cause of the disease is as yet unknown, evidence 
from Fawcett’s and the author’s inoculation experiments suggests 
that the immediate cause is an organism of some kind, which is 
able to advance very slowly, as in 'one of Fawcett’s experiments two 
years elapsed after inoculation before any sign of the disease 
was noticed. Its infectious nature has, however, been clearly 
established. 

In California, where the disease is of long standing and causes 
heavy losses, some measure of success has been achieved in treating 
the early stages of the disease by scraping rather deeply the 
affected bark and the surrounding, apparently unaffected surface 
from four to six inches in all directions from the margins of the 
lesion, and by painting over the wound with a disinfectant. Badly 
infected trees, however, are not amenable to treatment, and should 
be removed from the orchards.- 

In South Africa, scaly bark was first reported in 1918 from the 
northern Transvaal and since then has been found to be fairly 
widespread in the Marico, Rustenburg, and Pretoria districts, and 
also in certain other localities. It is proposed to make an early 
survey of all the citrus orchards of the Union, and it is believed 
that cases of infection will be found in many localities. The 
disease is also known to occur at Gwelo in Rhodesia. So far, how- 
ever, the percentage of infected trees does not appear to be very 
high, except in a few isolated cases, and the author considers that 
the best policy for checking the slow, but steady, advance of the 
infection in South Africa is the prompt eradication of all diseased 
trees. 

McDonald (J.). Fungoid diseases of Coffee in Kenya Colony.— 

De'pt. of Agric, Bull. 3, 17 pp. [Received February, 

This bulletin is stated to contain the most recent information on 
Kenya coffee diseases, classified under leaf, berry, stem, root, 
nursery, and physiological diseases. 

The leaf diseases comprise iTemifeia [see this Review^ 

iv, p. 591]; brown blight {Golletotrichum coffeannm) [Glomerella 
cinpulata: see this Revieio, i, p. 3] ; brown eye sfot {GeTCOspora 
coffeicola) [see this Revieiv, ii, p. 408] ; and sooty mould {Gapnodium 
brasiliense). 

Two distinct berry diseases, brown blight aiid coffee berry or 
black berry disease [see this Review, v, p. 17], are both considered 
to be caused by C. coffeanum^ more than one physiological strain 
of which is believed to attack coffee in Kenya [loc. cit.]. The 
latter was, for a time, the most serious disease in Kenya plantations, 
especially in certain districts, but remedial measures have effected 
a considerable improvement. 

The stem diseases referred to are pink disease (Corticmm salmoni- 
color) [see this Revieiv, iv, p. 261] ; anthracnose (G. 
which is of rare occurrence and causes little damage ; and die-back, 
a disease of physiological origin, generally associated with over- 
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bearing. This disease is responsible for heavy losses under unsuit- 
able cultural conditions [see this Review, ii, p. 409]. 

Root diseases include one similar to that attributed in Uganda to 
Armillaria mellea [see this Review, hi, p. 509], though rhizomorphs 
have not been seen ; another resembling brown root disease {Femes 
lamcioensis) [see this Revieiv, ii, p, 409] ; Sclerotium \Rhizoctonia\ 
bataticola [see this Review, v, pp. 18, 20] ; and the so-called mealy 
bug root disease [Psevbdococcus citri and Poly poms cqffeae: see this 
Revievo, ^, p. 17], first observed in October 1925. 

A damping-off of nursery seedlings is caused by Rhizoctonia 
solani [see this Revieiv, v, p. 17]. The fungus was also found in 
the roots of dead strawberries and antirrhinums situated within a 
few miles of the affected coffee, and cross-inoculations on the latter 
host gave positive results. 

Black tip, which is most prevalent at altitudes of 6,000 ft. and 
above, is characterized by a blackening of the extremities of the 
branches and some of the leaves, accompanied by crinkling and a 
yellow discoloration of the rest of ‘the foliage, and considerable 
bunching of the secondary and tertiary branches. The condition, 
which is believed to be due to sunburn and excessive fluctuations 
of temperature, may be ameliorated by the provision of suitable 
shade. 

Directions are given for the preparation of Bordeaux and carbide 
mixtures [see this Revieiv, i, p. 51] and a soda-resin sticker, and 
for their use in the control of several of the diseases described. 

Toro (R. A.). La caida de las Tbellotas del Algodon. [The 
dropping of Cotton bolls.] — Rev. Agric. Puerto Rico, xvi, 1, pp. 
17-18, 1926. 

The surprising fall of cotton bolls (up to 20 per cent.) observed 
recently in the coastal districts of Porto Rico was attributed at first 
to the attacks of Diploclia gossypina, as several bolls examined 
were infected by this fungus. Others, however, showed no signs of 
disease, and the author is convinced that the cause must have been 
purely physiological. 

Dropping of the bolls, such as has been observed in Porto Rico, 
begins immediately after they form, and may continue with more 
or less intensity until the ripening period. Before di'opping, they 
lose their natural green coloration. Some of the smaller bolls 
die off, but will only drop if they are touched or the plant is 
shaken. The fall of the bolls is interpreted as a means by which 
the plant adjusts itself to changes of weather. An abundance of 
flowers may be produced, for the subsequent development of which 
the plant has insufficient nutriment at its disposal in the event 
of a period of heavy rains, with high temperature and vigorous 
transpiration, being succeeded by drought. A certain number of 
bolls are then shed in oi’der that the remainder may mature 
normally. As an insufficiency of moisture in the soil during the 
flowering and fruiting periods is considered to be the principal 
cause of the dropping, methods of control should be based on the 
conservation of soil moisture. Suggestions for securing this are 
'given,: 
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Fielitz (H.). ITntersxicliiiiigesi liber die Patkogenitat einiger im 
Bieiienstock vor&ommenden ScMmsuelpilze bei Bienesi. [In- 
vestigations on the pathogenicity to bees of some moulds 
occurring in the hive.]— fur Baht., Ab. 2, Ixvi, 1-7, 
pp. “28-50, 6 figs., 1925. 

In addition to the parasites Pericystis a^ns and Aspergilhis 
fiavus, a number of other moulds occur in the bee-hive which are 
associated with a mummification of adult bees or larvae. The 
writer undertook a series of experiments [details of which ai'e 
given] to ascertain whether these organisms were pure saprophytes 
or if, under certain conditions, they could infect and kill healthy 
bees. 

The fungi used in the tests comprised tw'O strains each of Peni- 
cilliiim glaucum and Mucor onucedo and one of Trichodei'ma 
lignorum, all isolated from mummified bees or larvae. 

Honeycombs on which fructifications of the experimental fungi 
had developed were hung in the brood-chambers. In two tests 
with T. lignormn one bee of each brood became infected, while one 
strain of M. miicedo attacked the embryos in covered cells. Both 
these organisms, therefore, are capable of parasitic action under 
certain conditions. The experiments with P. glaucum gave nega- 
tive results. 

Notes are given on the morphological and cultural characters 
and physiological reactions of the strains studied, and a bibliography 
of 59 titles is appended. 

SaetoeY (A.) & Saetoey (R.). Etude d’uu Scopulariopsis isol6 
dans un cas d'onychomycose. [Study of a 3co2)ulariopsis 
isolated from a case of onychomycosis.]— PuZZ. Acad. Mid., 
Sir. 3, xciii, 25, pp. 707-709, 1925. 

From the nails of a patient a fungus was isolated which formed 
a spreading mycelium with numerous erect, branched hyphae, 2 to 
4 /£ in thickness, on Raulin s medium. A large number of conidio- 
phores were observed. These, were sometimes sufficiently differ- 
entiated to be termed phialids : they measured 6 to 9 by 2 to 3 
and bore at their apex a circle of conidia averaging 3 to 4 ji in 
diameter. The optimum temperature for growth was 26® to 27® C. 
Gelatine and agar were not liquefied. The cultural characters of 
the fungus on a number of ordinary media are briefly described. 

The organism is believed to be a new species of Scopularioims. 

Saetoey (A.) & Saetoey (R-). Deux cas d’oosporoses pulmonaires 
gurries provoquees par uu champignon du genre ‘ Acti- 
nomyces’ (Oospora). [Two cured cases of pulmonary oosporo- 
sis caused by a fungus of the genus Actmomyces {Oospora).}— 
Bull. Acad. Med., S^r. 3, xciv, 32, pp. 893-894, 1925. 

Particulars are given of two cases in which patients suffering 
from pulmonary oosporosis were cured by appropriate treatment. 
The^ causal organism was a fungus (believed to be a new species of 
Actiuomyces) with very slender hyphae, measuring 6*4 to 0*5 /z in 
width and of variable length, bearing two kinds of branches : one 
with a verticillate apex and the other forming an apical chain of 
arthrospores with maximum diinensions of 0*5 to 0-6 g. No growth 
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was obtained on ordinary media, but cultures were readily developed 
on banana, carrot, and liquid or solid maltose media. The fungus 
was pathogenic to guinea-pigs and rabbits. 

Jaumain (D.) & CoLABD (A.). Sur les caraotdres d'un cliampigaosi 
du genre Monilia isole dans un cas mortel de mycose piilmo- 
naire, contracte au Congo beige. [The characters of a fungus 
of the genus Monilia isolated from a fatal case of pulmonary 
mycosis contracted in the Belgian Congo.] — Comptes Eenchis 
8 jg, de Biol.j xciii, 28, pp. 858-860, 1925. 

From the end of 1924 to June 1925 the authors attended a 
French oflBicer repatriated from the Belgian Congo on account of 
serious chronic pneumonia and general deterioration of health. An 
examination of the sputum revealed the constant presence of oval 
refractive bodies, measuring 4 to 5 by 2 to 3 and frequently in 
pairs. These were suspected to be responsible for the diseased 
condition of the lungs. 

The organism, which was identified as a species of Monilia, was 
readily cultivated on Baulin’s and Sabouraud’s media. The 
optimum temperature for growth was 37° C. On solid media the 
colonies consisted almost exclusively of yeast cells, only a few 
abortive mycelial elements being formed. In liquid carrot extract 
some pellicle formation occurred and there were large numbers of 
free cells and of branched hyphae bearing terminal chlamydospores. 

Gelatine was liquefied, milk coagulated, and galactose and 
saccharose fermented. These and other biochemical I’eactions 
[which are briefly enumerated] preclude the identification of this 
species with any of those described by Castellani. 

The organism was pathogenic to . rabbits, causing death in 48 
hours when injected into the lungs and more rapidly when in- 
oculated intravenously : it was reisolated from the affected organs. 

The same fungus w:as isolated from ulcers in the mucous mem- 
brane of the patient’s mouth and pharynx shortly before his 
death. 

Catanei (A.). Sur la pathogenie de la laugue noire pilense. 
[The pathogenicity of the black furred tongue.] — -Comptes 
Rendus Soc, de BioL, xciii, 37, pp. 1492-1494, 1925. 

Forever two yea>TB the writer has been studying a case of ^ black 
tongue ’ in a patient aged 83. In 1923 a species of GryptoGocous, 
together with a black organism, was isolated from the lesions; 
twice in 1924 the same CryptoGoccus and Monilia] and in 1925 
these two fungi and a new black species. Inoculation experiments 
with these cultures on guinea-pigs and rabbits gave negative 
results, and even when placed on the tongues of monkeyB (Macaens 
innus) OT guinea-pigs the organisms produced no disturbance. 

Discussing the etiology of the condition, the writer considers that 
no satisfactory evidence has been furnished for the suggested 
parasitic role of G. ling am-pilosae Nocar dia \_Actinomyces'\ 

guegenii. It is more probable that the hypertrophy and elongation 
of the papillae, developing as a result of inflammation or other 
causes connected with general health, produce a condition facilitat- 
ing the growth of a number of different organisms. One or more 
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of these may be involved in the causation of certain phenomena 
associated with the final disturbance, but their role is Fn any case 
tSuf^^^ above-mentioned modifications of the lingual 

Henet (A. W ). Browning disease of Flax in KTorth America - 

Phytopath., xv, 12, pp. 807-808, 1925. 

pp'^irS^Tr'fif"^ flax (PoZyspom Uni) [see this Review, i 

pp. l/t3, 176] was first observed by the writer at SaskafoAn 

Sn? it wt retrttd to® bi 

capable oi causing severe injury in the same locality fsee this 
Peuim 111 , p. 442], The fungus was found to remaiJ viable on 
diseased leaves for oyer four years, and attention is drawn to the 
danger of its transmission on infected seed. 

,-a ^^ 1925 specimens of flax infected by P. Uni were 

received from Michigan Part of the seed from Which tMs Top 
was grown came from Ontario. This is believed to be the first 
record of browning in the United States. ^ 

much'in eridenS^ “*'] *>“ 

An organism from diseased flax collected in Minnesota in IQoa 
and reisolated from artificially inoculated plants in 1925 was found 
to resemble P. Um, but was not identical with the latter. 

treatment with uspulun was a complete failure. ’ ’ 

pwing 

black dots, sometimes concentrically arranged^^ The 

are traversed by hyphae and ttW Wo?i ® 

pycnidiaof«o%^umcormentaTO Th^ T® 

unicellular, broadly oval venowichT’ '=0“*ain innumerable 
10 by 4 to 6 y SSW tt 6 to 

thanWhose given in th“S ‘^“ons being slightly'larger 

croya, Agave, and the like is believed to Iff ^ ’ PasyUnon, Pour- 
with it, host,. Control 

«mtation and the applieation of an adLiV, fa^eSe. 
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Alexander (W. B.). Natural enemies of tPricHy Pear and tkeir 
introduction into Australia. — AtistraMan Inst. Sci. und Indus, 
Bull 29, 80 pp., 13 pL, 1925. [Received March, 1926.] 

In this bulletin an account is given o£ the work of the Common- 
wealth Prickly Pear Board during the first four years ^une 1920 
to June 1924) of its operation under the joint auspices of the 
Commonwealth, Queensland, and New South Wales Governments. 

The fungous and bacterial diseases of the prickly pear {Opuntia 
spp.) are discussed on pp. 65-74. Cultures of the following fungi 
were obtained in Australia from material collected in America : 
Gloeosporium lunatum [see this Revieiv, ii, p. 397], G. cactorum, {?. 
venetum, Hendersonia opuntiae, Macrophoma opuntiarum, Clado- 
sporium sp., and Macrosporium sp. The condition produced by 
the two last-named fungi in America is stated to be already generally- 
present on prickly pears in Australia. G. lunatum developed 
within 48 hours on Box's medium lunate-fusoid, hyaline, obtusely 
rounded, generally unicellular conidia, measuring 12 to 20 by 2 to 
3 p. This organism induced a diseased condition on inoculation 
into 0. inermis, 0. stricta, 0. monacantha, and 0. aurantiaca. All 
attempts to secure the development of perithecia were unsuccessful. 

The material brought from South America as Montagnella opun- 
tiarum closely resembled Sphaerella op-untiae, which is stated to be 
the perfect stage of G. lunatum. The general appearance of this 
Sphaerella suggests its classification with the Dothideaceae, but the 
South American material was too scanty to determine the relation- 
ship, if any, between this genus and Montagnella. 

Conidia of Gloeosporium cactorum and G. venetum grew well on 
a modified Box's medium, in which maltose was substituted for 
saccharose. The conidia of G, cactorum are elliptical with maxi- 
mum dimensions of 4 by 2 p, while those of G. venetum Are oblong 
and measure 5 to 7 by 3 /i. Attempts to cause disease in Opuntia 
by inoculation with pure cultures of these organisms were un- 
successful. 

Hendersonia opiintiae has bxDwn,triseptate pjmnospores, ranging 
from 12 to 16 by 4/x. On germination each spore swells until it 
resembles four superimposed balls, each of which may send out 
a hyaline, non-septate germ-tube, measuring about 4i p in width. 
The optimum temperature for growth is approximately 30° C. This 
fungus is stated frequently to develop on lesions made by Sphae- 
rella. and Montagnella. Subcutaneous inoculations on 0. inermis 
and 0. sfr .produced minute, scale-like lesions similar to the 
condition known as sun scald.. 

The pycnospores of Macrophoma op>untiarum are hyaline, uni- 
cellular, containing one or more oil drops, and measuring 12 to 20 
by 4 to 8 /t, though in some pycnidia a smaller type of spore was 
also present. This fungus grew well on the maltose medium, 
pycnidia being produced in about three months at 22° to 25°. 
InoculatiGns on 0. iorermis were very successful, the resulting 
disease proving highly destructive. 

G. venetum found to be pathogenic to apples, but in no case 
did any of the other six fungi tested infect the various economic 
plants inoculated with them. 

The only bacterial organism which appears at all promising is 
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Bacillus cacticidus [see this Review, iii, p. 7061 Inoculations with 
this organism were successful in causing iiection of squasTes 
me ons, and marrows, in which complete dissolution of the^ paren 
chyma was produced, and of potatoes kept at a temperature of 37° 
hut gave negative results on the other ecLomic plaKsted. ’ 

Eiker (A. J.) & Keitt (G. W.). Second report of progress on 
stupes of crown gall in relation to nursery stTci^Phvto 
path., XV, 12, pp. 805-806, 1925. 

studies previously reported [see this v « s^n 

have been extended to 227 apple trees repWS nv stH-’ 

in SIX States. Less than 2 per cent, of these trees vlld^o T f 
which was isolated exclusively from ovm-oTOwtlS“of 
the soft gall type. Most of the malformations on the trels W 
which the crown gall organism was absent appear to be attributable 
to misfits and other imperfections in the technique of gmfting. 

, The present paper deals with the diseases of fruit trees nrevslpnf 
m the area comprised between Valence in the south and 

also this Revieiv, i,p. 385- ii n 1191 C®®® 

an?‘li^ple*Jy‘'whicrS bS* “j 

merely coS in thl especially in the initial stages 

droopf^Ste^^ appearance of the trees, with a , 

appear in the middle layer of th^SiTn^ brown patches 

and at a still more advXed 1 ® n*’^® limbs, 

the bark are killed on the branched Td trunk '®irstSvX^^ 

the leevee dL? Sfcfjb ' n 

in an adej sffae „rJ2;a n“ b»‘t ftfSf 1 

July, and, although of normi’ aspect “ '^““® ®^’ 

the flesh is dry, vl-eyish Sown nSc . 
to the latter. ^The final stZVT ^ does not adhere 

to the plum stock, but thflie^if^ . *^^® ‘^ee.down 

cause of the disease is still obscure, but the fndTcations^are thluhe 
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immediate cause of the rapid death of the trees is excessive heat 
and drought, as in 1921, a confirmation of this being that in 1922 
very few new cases were seen, and in 1923, although the number 
of diseased trees was again rather large, the mortality was low. 
Very little is also known as regards the control of the trouble, the 
only recommendation being the early removal and burning of dead 
branches, and the excision of the dead cortical tissues in their 
proximity* 

The other diseases of the apricot described are: Rosellinia mca- 
trix, rare in the Ehone valley; Monilia [Sclerotinia) cinerea, 
attacking the shoots, blossoms, and fruit ; CoTyneum [beijeTinckiil 
on the leaves and fruit ; rust (Puccinia loruni-spinosae) ; mildew 
{Podos'phaeTa oxyacantliae ) ; Polyporus fulmis ; and Stereum Kir- 
swtiim. Coriolus hirsutus, usually a saprophyte, was observed on 
one living tree, growing at the level of the graft. 

Notes are also given on Exoasms ITaphrinal deformans, Gory- 
neum [beijerinchii]^ Polyporus fulvus, Stereum hirsutum, and 
chlorosis of the peach ; Gnomonia e^-ythrostoma on the cherry ; and 
Sphaer apsis pseudo- dip)lodia [Physalospora cydoniae] on the pear. 

A bibliography of 79 titles is appended. 


Haeuis (R. Y.). An unusual form of Pear canker. — Ann, Pept 
East Mailing Res, Stat., 1st Janua'iy, 1924, to 31st December, 
1924, pj). 135--136, 1 pL, 1925. [Received March, 1926.] 

In September 1924 an extensive withering and discoloration of 
a trained Beurre Diel pear tree was observed at West Mailing 
(Kent). The symptoms were found to be associated with a localized 
blackening and shrinkage of the base of the petiole at its point of 
attachment to the shoot, and subsequent observation showed that 
the wilting was preceded by the appearance of a black spot at the 
lower end of the petiole, which was finally girdled. At this stage 
the leaf blade usually showed signs of curling, followed by the 
appearance of discoloured areas. - As a rule the discoloration of the 
blade, which was apparently due to infection from the petiole, was 
complete before the blackening of the latter had reached its upper 
limit. Scab [Ventuona pirinai] lesions were numerous on the blade 
and petiole. 

During the early stages of leaf wilting, the affected leaves were 
readily detached prematurely. The numerous dead leaves which 
remained attached to the shoots became completely blackened and 
mummified. Cankered areas developed round the bases of many 
of the affected leaves, which produced minute pustules bearing 
spores resembling those of the Fusarium stage of Nectria galli- 
genawndieT laboratory conditions. A number of the 1924 shoots 
bearing withered foliage did not develop cankered areas until 
February 1925, when pustules of spores were produced round the 
scars of the infected leaves. 

Infection of the canker fungus through leaf scars and scab lesions 
has been described by Wiltshire [see this p. 318], but the 

infection of current year's shoots through the bases of leaves still 
on the trees appears to have been hitherto unrecorded. 
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Campbell (W. G.). Ifote on an Exoascns disease on Prnnus 
amygdalus var. am&va..— Trans. ^ Pros. Bot. Soc. Edinhurah 
xxjx, 2, pp. 186-191, 4 %s., 1925. 

For several years past a species of Exoasoiis [ITaw/irinal has 
^used a die-back of_ the twigs and a discoloration, hypertrophy 
and general deformation of the lamina and petioles of the leaves of 

Se^S'st^ amygdalus var. amara) in the Botanic 

warden of bt. Andrews University. A sweet almond (P. mnvqdalus 
var (Z'uZcw) m close proximity to an infected bitter one hfs also 
contracted the disease. 

Crimson patches appear on some of the leaves before they open 
while the upper surface of the petioles may also be involved. ^As 
e leaves expand, the coloured areas increase in size and an 
upward evolution of the margins occurs; later a marked puckering 

“noticeable thicLning is 
aparent in the diseased areas. Totally diseased leaves are about 

one-fifth longer than the normal, while the 
affected laminae are two to three times the normal thickness 
Diseased petioles are three times the normal width at their widest 
part and the average weight of the totally diseased leaf is approxi- 
mately eleven times that of the normal. a,pproxi 

A marked difference in stomatal distribution has also been 
observed, the number in the diseased leaf being only 80 to 90 ner 
+S7 with 160 in healthy specimens. By August all 

th| diseased leaves have fallen and the trees appear free from 
infection, though the crown of foliage is rather thin!^ 

thJsLSs^'"At'^7“^7® elements of 

W 7l ^ 1 lu ^ “o hyphae are discernible in the 

leaf, though the crimson coloration may be apparent This would 
indicate either that the hyphae are exfeemelyTinute or thL Thir 
d^elopment is preceded by a secretion from the wS Afc ' 
later stage hyphae have been observed in the intercellular snaees 
and between the walls of the upper epidermal and mesophyll cells 

foi-med, from which t^' 
clavate,_ stalkless asci arise m June and July. Each ascus contains 

34bn¥toro 7S7he The asci measur; 

perpendicular toth^surLt^soSt^S ceL^form^^^^^ 

t;®" ‘i-™ ^ S ro°45; 

disappears. In the diseased leaf there are 15 to 20 layers of me^i 
with seven, at most, in normal foliage Inter 

aste*=s-sr,:;,ts3;&s.'= 
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life-history of the almond fungus, as well as its effects on the host, 
are considered to agree sufficiently with T. deformans to justify its 
classification as a variety of that species. 

Masses (A. M.). Part IV. Entomology. Programme ofresearcli 
with brief progress reports. — Ami. Rept. East Mailing Res. 
Stat., dst January, 192d, to 31st December, 1924, pp. 139-142, 
1925. [Received March, 1926.] 

A brief account of an investigation into the causes and transmis- 
sion of reversion in black currants [see this Review, iv, p. 680] is 
given on p. 141 of this report. Observations made in 1922 and 
1923 have shown that whenever the combination of healthy and 
diseased individuals by grafting and inarching succeeded, the 
healthy plant became definitely ' reverted ' in the second season. 
In another series of tests, buds which would not normally have 
developed in the current season were forced into immediate growth 
by the I'emoval of all well-developed buds from the plants. The 
forced buds uniformly manifested temporary symptoms of re v*ersion. 
Since 1921 a very high percentage of previously healthy currant 
seedlings have shown symptoms of reversion after direct infection 
with mites \_Eriopliyes rlhis]. 

Alcock (Mrs. N. L.). A note on Baspberry canker (Hectria ruM 
Osterwalder.) — Trans. ^ Proc. Bot. Soc. Edinburgh, xxix, 2, 
pp. 197-198, 1925. 

During the summer and autumn of 1925 the author investigated 
a disease of raspberry canes from Beaufox^t Castle, Inverness. 

The canes had been turning yellow and dying sporadically and 
moi'e or less rapidly. 

Numerous perithecia were found on the base of the stems and at 
the collar. They were small, round, 300-500 in diameter, red 
when immature but turning purple or almost black at maturity, 
and with an ostiole that projected slightly, making the whole fructi- 
fication conical in shape. They occurred in clusters or singly below 
the soil surface, frequently at the angle where cane and root meet 
and also in ci'acks. 

The fungus was identified as Nectria and its mox'phological 
characters are brietiy described. It is said to have a Fusarmm 
stage, and conidia of this type were found on the affected roots. 

The disease is also known to occur in Ireland. 

Section IV. !!?lie preservation of frnit and vegetables. — DeptrBci., 
^ Indust. Res. Rept. Food Invest. Board for the year 1924, 
pp. 26-61, 22 graphs, 1925. 

The researches in progress under the Fruit and Vegetable Com- 
mittee of the Food Investigation Board, Department of Scientific 
and Industrial Research, at Cambridge, l4ondon, and Long Ashtoii, 
centre round three main lines of study, namely, the effect of tem- 
perature upon metabolic balance, the change of condition with age, 
and the effect of such changes upon susceptibility to fungous 
diseases. The results during the year 1924 are summarized in a 
series of abstracts prepared by the various workers. Amongst 
othei's the following points are brought out. 
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The ultimate death of apples is usually brought about either by 
fungal decay or functional disease, the latter being the more common 
in cold storage. With the onset of internal breakdown [see this 
Review, iv, p. 173] there appears to be a marked acceleration of 
metabolic activity made evident by the rise of respiratory activity 
and the increase in the rate of loss of acid. There is some evidence 
that the cell wall begins to disintegrate and the nitrogen appears 
to decrease. 

Fungal invasion in relation to age has been already shown by 
Mrs. Kidd and Beaumont [see this Review, iv, p. 484] to start 
frequently in the lenticels, and as a result of their experiments it 
is thought probable that two stages of fungal attack exist, 
namely, the formation of a spot due to a degree of local senescence 
at the lenticel, which may be in advance of the general senescence 
of the tissues, and an active progressive invasion of the rest of the 
tissues when a certain degree of general senescence sets in. Fungal 
attack is stated in fact to be an accurate indicator of a certain late 
stage of senescence, and the curves of fungal invasion at progressive 
intervals of time have been found to correspond in a general way 
to those of mortality of fungus spores exposed to the action of a 
killing agent [see this Revietv, iii, p. 536]. 

The relative importance of the principal rot-producing fungi has 
already been noticed in a preceding report [see this Review, iv^ 
p. 226]. Kept at two different temperatures (15® and 8® 0.) the 
percentage of attack by the different species varies, Dia^porthe 
perniciosa and Penicillixim spp. being the worst at the former and 
Polyopeus spp. at the latter. 

The results of a study of the resistance of the internal tissues of 
apple fruit to different fungi when inoculated subcutaneously 
indicate that there is a marked difference in the degree of suscepti- 
bility in the same variety grown in different localities and also 
from season to season. Of the various fungi tested in this way 
Botrytis sp., Penicillium glaucum, Fiisarium blackmani, and GytO’- 
sp) 0 Tma lu'dibunda were found to be the most active rot producers 
at 1®C. 

It appears that the factors contributing to the greater resistance 
to rot of sour apples persist after death, and are related to acidity 
and hydrogen-ion concentration. 

Preliminary studies of fungal attack on apples in relation to the 
nature and concentration of the sugar content have shown that 
Cytosporina ludihiirula and Pusarmm blackmani possess the 
power of inverting sucrose while Pleospora pomorum, which was 
the least active of the organisms tested in causing rotting of the 
internal tissues, is a very feeble inverting agent, In all cases the 
amount of glucose utilized in culture media is much higher than 
that of fructose, and the dry weight of the mycelium is also higher 
in solutions containing the former. 

It is observed that the optimum temperature for storing any 
particular variety corresponds with the point at which the combined 
loss arising from fungal attack (which diminishes with a falling 
temperature) and functional disease such as internal breakdown 
(which is generally greater at the lower temperatures) is at a mini- 
mum. This temperature differs according to the variety ; for 
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example, an optimum of 34"" F. may probably be safely recom- 
mended for Bramley's Seedling apples, whereas from 36° to 37° 
appears to be the best for King of the Pippins, and 30° for Newton 
Wonder. 

Babkee (B. T. P.) & Grove (0.). Sulphur dioxide as a preserva- 
tive for fruit. — Jotirn, Pomol. and Hort Science, v, 1 , pp, 50 - 60 , 
1925. 

This paper contains a detailed description of a method by which 
fruit can be preserved for a considerable time in a dilute solution 
of sulphur dioxide. 

The results of experiments with fresh fruit of a varied nature 
under different storage conditions show that the most satisfactory 
strengths for the preservative fluid, which was prepared by passing 
the gas into cold water until the water contained 4 to 5 per cent, 
(the exact amount being determined hy titration with iodine) and 
then diluting, range from 0-08 to O-I per cent, sulphur dioxide. 
The fruit should be prepared as for bottling and then placed in air- 
tight storage vessels, adding small quantities of the aqueous solution 
of the preservative to avoid solid massing, and then sufficient to 
cover completely the fruit before sealing down. This relatively 
large bulk of the preservative solution is required because the 
strength is gradually reduced on prolonged storage (in some cases 
to one-fifth the original strength, after eight months) owing to 
oxidation to sulphuric acid or sulphates, or to combination with 
constituents of the fruit, the latter being probably the more 
important. 

Tests of the preservation of whole fruit and fruit pulp, in bulk, 
in casks which are not air-tight, indicated that whole fruit kept 
sound for an unexpectedly long time when the casks were securely 
bunged. The results with pulp, however, were very irregular. 

A noticeable bleaching is produced in the fruit by the preservative 
solution, especially in the red fruits. Yellow and green fruits are 
little affected by the 0-08 per cent, solution. The loss of colour is 
temporary and is restored when the sulphur dioxide is driven off, 
as by cooking or jam making.- More permanent effects are a loss 
of setting power, due to a reduction in ‘ gel ’ value, possibly from 
a gradual hydrolysis of the pectin in an acid medium. A hardening 
effect on the skin of the fruit is also produced, and is a definite 
disadvantage which has not yet been overcome. 

Although a 0*08 per cent, strength is necessary to allow for the 
weakening due to absorption by the fruit, a concentration of 
approximately 0*04 per cent, is sufficiently toxic to inhibit the 
growth of micro-organisms. This figure is thus of significance in 
connexion with the use of sulphur dioxide in the preservation of 
wines, cider, and other beverages. Actually the amount of sulphur 
dioxide remaining in the fruit when there is no attempt to remove 
the antiseptic is ho greater than is permissive by French law in 
wine and cider ; and in heating the fruit for use it is practically all 
driven off. 

The main result of the work is considered to be the establish- 
ment of the fact that whole fruit may be preserved for long periods 
by a simple method, the quality of the jam made being almost 
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equal to that made from fresh fruit. In plum jam made after 
eight months’ storage the amount of sulphur dioxide found was 
only 0-003 per cent. 

Goddaed (E, J.). Buncliy top in Bananas. — Queensland Agric» 
Jo'iirn,; xxiv, 5, pp. 424-429, 1925. 

This is the original paper of which the first part has already been 
noticed from another source [see this Review, v, p. 168]. In the 
second part the history of the Investigation Committee appointed 
by the Bunchy Top Control Board, since its inception in 1924, is 
briefly outlined. A short account is given of the preliminary 
phases of the work. An outbreak of the disease in healthy stock 
on virgin soil in January 1925 led to the experiments already 
described [loc. cit.], by which the common dark banana aphid 
{Pentalonia rtigronervosa) was definitely implicated as the vector 
of the disease. 

Jenkixs (Axxa E.), The Avocado scab organism. — PhytopatL, 
XV, 12, p. 807, 1925. 

Repeated artificial inoculations of the avocado [Per sea gratissima^ 
ill the field with the citrus scab organism [Sphacelorna citri Jenk. 
or Sporotriclmm citri But!.] gave negative results, while similar 
inoculations with the avocado scab fungus uniformly resulted in 
the reproduction of the disease. A critical study of the avocado 
fungus indicates that it is an undescribed species of the form genus 
Sphaceloria [see this Review ^ iv, p. 476]. 

AenauI) (G.). Essais d'anticryptogamiqnes but les arbres frnitiers 
et la Vigne en 1925. [Experiments with fungicides on fruit 
trees and the Vine in 1925.] — Comptes Rendiis Acad. d'Agric. 
de France, xii, 3, pp. 92-96, 1926. 

Pear trees, chiefly of the Fondante des Bois variety, were treated 
at the Versailles Horticultural College with different copper fungi- 
cides for the control of scab (Fusicladmm) [Ventiiria on 

24th March, 11th May, and 23rd June. Bordeaux mixture (with 
or without casein) gave very good results for the first two applica- 
tions, whereas the third (subsequent to the appearance of the disease 
on 15th June) was of little value. Where treatment during the 
dormant period is omitted (as it may well be in the vicinity of 
Paris owing to the lateness of the attacks in normal years) spring 
applications should be given until the first symptoms of infection 
are observed. Acetylene mixture (copper sulphate with ground 
calcium carbide) [see also this Review, i, p. 51] and Bordeaux mix- 
ture with oil of turpentine and resin soap were similar but slightly 
inferior in effect to the ordinary Bordeaux mixture. 

Vine hybrids' in the garden of the phytopathological station 
received the following treatments, on 19th and 29th June, for the 
control of downy mildew [Plasmopara mticoZa] : (1) 2 per cent, 
ordinary alkaline Bordeaux mixture ; (2) 1 per cent. Bordeaux plus 
0*05 per cent, casein and 0*25 per cent, lime; (3) 2 per cent, copper 
dioxide, casein, and lime, as in (2) ; and (4) casein ""and lime only, 
as in (2). The best results were given by (1) which afforded com- 
plete protection against infection (first appearance 6th July), but 
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(2) and (3) were also moderately efRcacious, the latter being 
markedly successful on the foliage. The results demonstrated that 
the liberal and careful application of copper fungicides results in 
permanent protection of the treated vines, even in severe epidemics 
and during abnormally wet weather. Excellent results were also 
given in 1924 by Bordeaux mixture applied on 9th July and 23rd 
August. 

Thatcher (R. W.) & Streeter (L. R.). The adherence to .foliage 
of sulphur in fungicidal dusts and sprays . — New York Agric. 
Exper. Stat Techn, Bulk 116, 18 pp., 1 graph, 1925. [Received 
March, 1926.] 

Using a method based on that of Fitch [see this Review, iv, 
p. 684] "with various modifications [details of which are given], the 
writers made a study of the adherence of sulphur, both from a lime- 
sulphur spray, with or without kayso, and in sulphur dust, to apple 
foliage. Two series of comparative treatments were carried out in 
the summer of 1925. 

It was shown that 89 to 94 per cent, of the sulphur applied as 
dust was lost from the foliage during the first week, while the 
losses of sulphur derived from the lime-sulphur spray ranged from 
45 to 75 per cent, without kayso and from 30 to 57 per cent, with 
the spreader. Thus there appears to be a slight beneficial eflfect 
from kayso in preventing mechanical losses of sulphur during the 
first week after application, but there was no conclusive evidtoce 
of any protective effect thereafter. 

From the results of these experiments [which are presented in 
tabular form], and from the theory of the probable operation of the 
fungicidal action of sulphur, it appears likely that the fungicidal 
properties are increased in proportion to the fineness or smallness 
in size of the particles in which the material exists at the time of its 
initial application or deposition on the foliage. 

Farley (A. J.). Hew Jersey dry-mix . — New Jersey Agrio. Exper, 
Stat, Girc, 177, 8 pp., 1 fig., 1 diag., 1925. [Received March, 
1926.] 

This circular is stated to be largely based on the writer's previous 
paper [see this Revieiu, ii, p. 506]. Dry-mix sulphur lime is now 
on the market under various trade names. It is emphasized that 
the mixture recommended by the New Jersey Agricultural Experi- 
ment Station contains 64 per cent, of sulphur, 32 per cent, of 
hydrated lime, and 4 per cent, of dry casein-lime. Any change in 
these proportions may lead to unsatisfactory results. Full direc- 
tions are given for the preparation and application of the mixture. 

Hulsenberg. Trockenbeize. [Dry seed disinfection.]— if 
Beutsch. Landw, GesellscEyXl, 37, pp. 687-688, 1925. 

After a brief general discussion of the various types of apparatus 
for the dusting of seed-grain [see this Review, v, p, loT], the 
writer compares the efficiency of some of the machines now bn the 
market. 

The Ideal measures 460 mm. in length and 530 mm, in diame- 
ter, while the corresponding dimensions of the Primus are 900 and 
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550 mm» The drum volumes are thus in the ratio of 102 to 214 
(0'102 compared with 0*214 cb. m.). The internal fittings of the 
Primus are stated to compare very favourably with those of the 
Ideal, the former apparatus effecting a more uniform admixture of 
the fungicide with the grain than the latter. ' The Primus is propelled 
with the aid of a flywheel which facilitates a slow, regular circula- 
tion of the drum and consequent thorough mixing of the grain, 
while the Ideal, which is worked by leverage, must be turned 
slowly and very laboriously to produce a comparable eflect. The 
Ideal is also much rnoi'e difficult to set in motion than the Primus, 
the former being almost top-heavy when filled with grain. The 
Primus is 1*50 m. in height, with a base area of 1-210 sq. m,, and 
weighs 120 kg. with flywheel or 100 kg. with crank ; the corre- 
sponding figures given for the Ideal are 1*17 m., 0-544 sq. m,, and 
42 kg. The Kuko apparatus (K. Ivonscholky, Breslau lo), which 
is worked like a churn, is stated to be similar, but probably inferior 
in eflicacy, to the Ideal. 

The principle of continuous working, as exemplified by the 
Neuhaus and Thranhardt machines, is briefly discussed, but the 
writer has had no personal experience of this type of apparatus, 
the high cost of which places it beyond the reach of most agricul- 
turists. 

Okshanskaya (Mile V. N.). JIa6opaTHHH ohht j];e8HH(|eKipii ho^bbi, 
8apa>KeHH0ii rpn6K0M Fusarium sp., 20% -ot xJiopnot nsBecTBio. 
[Laboratory experiment in the disinfection of soil infected by 
a species of Fusarkim, with 20 per cent, chloride of lime.] — 
La Defense des Plantes^ Leningrad, ii, 4-5, pp. 246—249, 1 fig,, 
1925. [Received March, 1926.] 

The experiments reported in the present paper were planned to 
test the effect on the development of Fusarium of the admixture in 
the substratum of minute doses of chloride of lime. The strain of 
Fusarium used was isolated from the soil ; in preliminary tests it 
refused consistently to produce sporodochia on any of the numerous 
artificial media tried. The experiments consisted in infecting 
500 gm. of twice autoclaved earth in glass containers with cultures 
of the fungus on wheat grains, on which it formed sclerotia, and 
then adding to each container 2*5, 5, 15 mgm. (in water solution), 
or 25, 50, and 75 mgm. (in powder form), respectively, of chloride 
of lime, the whole being kept under laboratory conditions. 

The results indicated that the effect, if any, of chloride of lime on 
the fungus is very slow, as no essential differences were noted in the 
development of the Fusarium in the control pot and in the chlorined 
containers, except in the case of the pot to which 5 mgm. had been 
added. In the latter case, four weeks after the beginning of the 
experiment, the vegetative growth of the fungus as completely 
arrested and was replaced by an intensive production of consecutive 
generations of conidial fructifications in the form of small erect 
columns, grouped eight to ten together on a common stroma, some- 
what resembling, when seen under the microscope, small crystals. 
These sporodochia, of a pale pink colour, contained falcate, some- 
times spindle-shaped, spores, 30 to 50 by 4 to 5 in diameter. The 
container with this culture was exposed to strong sunlight, and a 
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few days later the sporodochia took on a bright orange colour which 
became dark orange subsequently. At first the sporodochia were 
of a loose consistency, but they hardened with time, becoming waxy 
and finally horny. The remarkable feature was that transfers from 
this culture to beer wort agar, on which the original strain failed 
to produce sporodochia, continued to yield these fructifications, an 
indication, in the author’s opinion, that the chloride of lime had a 
stimulating effect on the fungus, enhancing its vigour. 

Dorogin (G. N.). K ^HTonaTOJiorOTecKoii aKcnepTHse ceMRH. [On 
the phytopathological survey of seeds .] — La Defense des 
Plantes, Leningrad, ii, 2, p. 91, 1 pL, 1925. [Received March, 
1926.] 

This brief note forms a supplement to the author’s instructions 
for the survey of seeds already noticed from another source [see 
this Peview, iii, p. 221], the chief purpose of which is to stress the 
necessity for uniformity in the methods adopted by the various 
Plant Protection Stations in Russia, and also in the reports issued 
by them. In the appended plate illustrations are given of the 
principal fungal spores and mycelia occurring on cereal crops in 
European Russia, and also brief instructions for grading samples 
of cereal seeds in regard to their admissibility for sowing purposes. 

Jaczewski (A. A.). Me2Kj3;yHapoAHaa AcconiianHH OpraHHsai^na no 
SamnTe PacreEnt. OToKHaji; IlaTOMy BeepoccHllcKOMy Shtomo- 
CDHTonaTOJiornnecKOMy CoBeni;aHHio.) [International Associa- 
tion of Organizations for the Protection of Plants. (Report 
of the Fifth All-Russian Entomo-Phytopathological Congress.)] 
— La Defense des Plantes, Leningrad, ii, 3, pp. 172-175, 1925. 
[Received March, 1926.] 

This is the report to the Fifth All-Russian Entomo-Phytopatho- 
logical Congress of a proposition introduced by the International 
Committee of Phytopathology and Economic Entomology to create 
an International Association of Organizations, for the Protection of 
Plants, reproducing the projected statutes of the Association. After 
communicating the report, the writer moved the following resolu- 
tions. (1) Realizing the great practical importance of an international 
agreement concerning phytopathology and applied (economic) 
zoology, the Congress expresses the desire that all institutions 
dealing with phytopathology and entomology in Russia, should 
join the Association. (2) The Permanent Bureau of the Congress 
is requested to find the funds necessary for that purpose. (3) The 
Permanent Bureau is entrusted with, the compilation of the list of 
the Russian institutions that intend joining the Association. (4) 
Six Russian representatives and three su&titutes authorized to 
take part in the meetings of the Association, and more particularly 
in the constituent meeting projected to take place in 1927, should 
be elected. 

Laubert (R.). Hahen die Schmarotzerpilze der Pfianzen natlir- 
liche Feinde? [Have the fungus parasites of plants any 
natural tnemies ^—Gartenwelt, xxix, 52, pp. 858-859^ 1925. 

A few instances of the attack of fungus parasites of plants by 
their natural enemies are briefly enumerated. The uredospores of 
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the rests occurring on various plants are frequently partially or 
totally destroyed by a mite {Myoodiplosis sp.), while a closely 
related insect attacks the mildews [Erysiphaceae]. The rusts also 
suffer from the ravages of Darluca spp. (especially D.filum) and 
the mildews from those of Gicinnoholus spp. (especially C, cesatii), 
Peridermmm inni and P. strobi are liable to attack by Tiibercidina 
maximay while T. persicina parasitizes other rusts. A bright red 
species of Fttsarmm may sometimes be observed in autumn on 
ergot lGlavice 2 :>s purpureal. 

The possibility of utilizing these natural enemies in the control 
of parasitic fungi is briefly discussed. 

FbRNOW (K. H.). Interspecific transmission of mosaic diseases of 
plants. — Cornell Agric, Exper. Stat. Mem, 96, 34 pp., 7 pi,, 
1925. [Received March, 1926.] 

A series of investigations was carried out at Cornell University 
(United States) from 1922 to 1924 to elucidate various problems in 
connexion with mosaic diseases of plants. 

The sources of inoculum from which the material used in the 
work was obtained were as follows. (1) Mosaic tobacco plants. 
(2) Mosaic potato plants, including a number representing the types , 
of mosaic described by Schultz and Folsom [see this Review, iii, 
p. 548]. (3) Mosaic im plants. (4) Mosaic Aico- 

tiana glutinosa plants which developed the disease after inoculation 
with the juice of infected D, stramonium, (5) Mosaic Phytolaeca 
decandra plants. (6) Mosaic Rumex obtusifolius plants. (7) 
Mosaic bean {Phaseolus vulgaris) plants grown from infected seed. 
(8) Mosaic Pc Amocystis Zofeator plants. 

Various methods of inoculation were used, namely, rubbing with 
crushed leaf tissue, inserting crushed leaf tissue into split stems, 
and grafting. Brief particulars are given of the technique used in 
the experiments [the results of which are presented in tabular 
form]. 

It was observed that the same host may be attacked by more 
than one mosaic, each of which may produce different symptoms. 
Thus A. glutinosa is susceptible to the mosaics from potato, A. 
glutinosa, . sxxdi E, lohata, the last-named causing the most pro- 
nounced symptoms, which resemble those of the ordinary tobacco 
mosaic. On E, rustica the mosaic of tobacco produces a yellow 
discoloration of the foliage, the death of the terminal bud and 
younger leaves, and a necrotic spotting of the interior of the stem. 

Potato plants inoculated, by grafting, with tobacco mosaic 
exhibit a yellow (later brown) spotting of the leaves and a severe 
necrotic streaking of the petioles and young stems, generally fol- 
lowed by the death of the affected shoots. The second generation 
plants are usually much dwarfed and the leaves show one to five 
yellowish spots, which frequently develop before the full expansion 
of the leaf, thereby precluding growth and causing a puckered 
appearance. The necrotic streaking of the petioles and stems is 
often more severe than in the first generation plants, the older 
leaves dropping prematurely. These symptoms closely resemble 
those of streak [loc. cit.]. 

The same type of mosaic disease resulted whenever potatoes were 
used as a source of inoculum on suitable hosts, irrespective of 
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whether the plants employed showed symptoms of mild, leaf rolling, 
or rugose mosaic [loc. cit.] or some other virus disease. Later the 
same symptoms (a fine mottling with little distortion) were obtained 
when apparently healthy potatoes were used as sources of inoculum 
[see this Review, v, p. 119]. It would seem, therefore, that the 
differing symptoms of the various types of potato ' mosaics men- 
tioned are not due to the most prevalent potato mosaic virus, which 
causes no visible symptoms on potato and may be considered to be 
a masked virus, producing little effect on the yield (and therefore 
not liable to be eliminated but rather to become universal), but to 
other viruses, at least three of which have been recognized. 

Inoculation tests with the juice of potato plants infected by 
tobacco mosaic almost invariably gave positive results on Nicotiana 
glwtinosa and Ficandra physaloides^ although it was found impos- 
sible to secure infection on these hosts with tobacco mosaic from 
any other plant. Positive results were obtained also in inoculation 
tests made with supposedly healthy potatoes. This may be taken 
to support the suggestion of a masked potato virus which, rather 
than the tobacco virus, was transmitted in the first case. 

D’Heeelle (F.) & Haudueoy (P.). But les caract^res des 
symbioses ‘ bact^rie-bacteriophage \ [On the characters of 
symbioses between bacteria and the bacteriophage.] — Comptes 
Rendus Soc, de Biol., xciii, 34, pp. 1288-1290, 1925. 

It has been shown in previous communications by the writers 
that filtrates of bacterial emulsions of the organisms on which they 
have studied the action of the bacteriophage [see this Review, y, 
pp. 239-245] resume their original turbidity after periods ranging 
from a few days to some weeks. This phenomenon is ascribed to 
the passage through the filter of infra-visible bacterial forms. 
These secondary cultures obtained after filtration necessarily con- 
tain bacteriophagous corpuscles and resistant bacteria. When the 
virulence of the bacteriophage is slight, such secondary cultures are 
of frequent and rapid occurrence, and the resistant bacteria differ 
but little morphologically from normal bacteria of the same species. 
On the other hand, when the bacteriophage possesses a high degree 
of virulence, secondary cultures are rare and are not formed for 
several days or weeks after filtration. Most of the coccus-shaped 
granules, 2 to 3 /4 in diameter, composing these cultures are Gram- 
negative, even when the original species, e.g., Staphylococcus, is 
Gram-positive. When transferred to plain bouillon, these secondary 
cultures often remain sterile or develop slowly, whereas rapid 
growth occurs on albuminous media, such as bouillon-serum. The 
cultures may then either gradually return to the normal character 
of the species, or persist indefinitely in the granular form. This 
latter case is considered to represent a state of perfect symbiosis 
betvreen the bacterium and the bacteriophage. Identical results 
have been obtained in secondary cultures (developing after filtra- 
tion or otherwise) of jBaciZZus colly £, dysenteriae (Shigdb and Hiss), 
B. typhosus, B, pestis, Staphylococcus alhus, and S. aureus. The 
symbiotic cultures are stated to be morphologically in distinguishable 
whatever their origin. 

The viability of these symbiotic cultures is striking. Whereas 
the lii^ ot Bydysenteriae Shiga does not exceed a few weeks in 
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bouillon, a culture of this organism in association with the bacterio- 
phage has given subcultures after nearly ten years in sealed tubes. 

These facts are regarded as affording an explanation of the 
recrudescence of certain infectious diseases of obscure origin. 

Fekbinandsen (0.) & WiNGE (0.). Ceuococcum Fr. A. mono* 
graphic study. — Kgl. Vet og Landboh0jskole AarssJcr., pp. 332- 
382, 17 figs., 1925. [Received March, 1926.] 

For several years past the writers have made a study at Lyngby, 
Denmark, of the fungus Genococcum graniforme (Sowerby) Ferd. 
& Winge nov. comb. {G, geophilmn Fr.), which occurs throughout 
a large part of Europe in the upper layers of raw humus in woods, 
and in moor, heath, and bog soils. Hitherto our knowledge of the 
nature of the small, black, brittle, generally hollow bodies, often 
resembling shot, of which the fungus is composed has been very 
incomplete, but the writers claim to have shown by their investiga- 
tions [which are fully described] that the organism is a Sderotium 
forming no spores, but only sclerotia and a more or less well- 
developed mycelium penetrating the substratum. 

Dead birch mycorrhiza, up to 1 cm. in length, completely encrusted 
by the sclerotial tissue of Genococcum^ have occasionally been found 
in the upper layer of humus. This suggests the possibility that 
the fungus may sometimes form an association with living tree 
roots, either accessorily in the mycorrhiza sheath or otherwise. It 
is evident that a practically ubiquitous fungus of this type must 
play a considerable part in the transformation of organic material 
in humus soil. 

The synonymy of the fungus is fully discussed, and a bibliography 
of 44 titles is appended. 

Magrou (J.). La symMose chez les H6patiques. Le ^Pellia 
epiphylla’ et son champignon commensal. [Symbiosis in 
Liverworts. Fellia epiphylla and its symbiotic fungus.] — 
Ann. Sci. Nat., 10® Sdr., vii, 5-6, pp. 725-778, 15 figs., 1925. 

This is a detailed report of the author’s investigation of the 
mutual relationship of the liverwort PeZZm epiphylla the endo- 
genous fungus normally harboured by it. In his observations the 
fungus was always abundantly present in the old, brown fronds of 
the host that had ceased to produce spores, while in the younger, 
bright green fronds bearing archegonia or sporogonia at various 
stages of development, the infestation was much more limited. In 
the few cases of extensive invasion of such shoots by the fungus, 
the mycelium was in a degenerating condition in the vicinity of the 
fruiting organs, which appeared to have an inhibiting elfect on 
its development, since as soon as these organs ceased to function 
and withered, the fungus resumed its progress. In its morpho- 
logical features, which are briefly described, the fungus is entirely 
analogous to the mycorrhizal endophytes of the type bearing 
vesicles and arbuscles [see this p. 301]. 

When sown under laboratory conditions, in unsterilized earth 
taken from places where the plant occurs naturally, the liverwort 
germinated readily and gave rise to gametophytes that were found 
to be affected by the fungus at a very early stage of their develop- 
ment. The endophyte gradually invaded the whole of the median 
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vein of the frond, with the exception of the apical meristem. The 
chloroplasts in the invaded cells were digested, and the tissues 
turned brown and decayed, a new shoot arising, after a time, from 
the apical meristem. When sown in sterilized earth or in synthetic 
media with a neutral reaction, the germination of the Pellia spores 
was scanty and irregular, and the seedlings soon perished after a 
very poor growth ; in acid synthetic media with the same value 
(4-85) as that of the soil where the liverworts grew in nature, how- 
ever, germination was good, and the seedlings thus raised grew 
rapidly and attained larger dimensions than those grown in un- 
sterilized earth. It would, therefore, appear that the effect of the 
* symbiotic fungus is to produce alternate spurts of growth and of 
rest in the gametophyte of Pellia, and this is said to be comparable 
with the effect of fungal symbiosis on the development of the 
sporophyte in certain vascular plants. 

Heukelekian (H.) & Waksman (S. A.). Carbon and nitrogen 
transformations in the decomposition of cellulose by dla- 
mentons fungi. — Journ. Biol. Chem,, Ixvi, 1, pp, 323-342, 1925. 

The carbon and nitrogen transformations in the decomposition 
of cellulose by two typical soil fungi, Trichoderma honingi and 
Peniciliium sp., have been studied [see also this Revmv, iv, p, 240]. 

The technique of the experiments is described, and the results 
are presented in tabular form besides being fully discussed in the 
text. Cellulose was used in the form of filter paper, 1 per cent, of 
which was added to the culture medium (a synthetic solution, sand, 
or soil) in each of the tests. The 300 c.c. flasks of sterilized media 
were inoculated with a loopful of spore material from a recently 
transplanted culture, and connected in the incubator at 25° to 28° C. 
to a special respiration apparatus for the measurement of carbon 
dioxide. The methods of determination of the metabolic products 
formed during the incubation period (14 to 38 days) are briefly 
described. 

The results of the five experiments discussed in this paper are 
regarded as pointing definitely to the conclusion that, in the 
decomposition of cellulose by the two fungi studied, carbon dioxide 
and fungus mycelium are the only end-products formed, no inter- 
mediate and no other final products being left in the medium. 
These fungi utilize the cellulose as a source of energy for the 
synthesis of their own protoplasm. A part of the carbon contained 
in the cellulose is reassimilated, while the remainder is given off as 
COg.. The relationship between these two products varies with the 
age of the organisms, a greater proportionate degree of assimilation 
being indicated in the earlier stages. The nitrogen transformation 
by the organism results from that of the carbon : a definite correla- 
tion was found between the amount of carbon assimilated and the 
quantity of nitrogen required for the synthesis of the fungus. At 
the earlier stages of growth the protoplasm contains a higher 
percentage of nitrogen, and thus decomposes less cellulose per unit 
of nitrogen assimilated. During active growth, the percentage of 
nitrogen in the protoplasm falls,thus enaUing the fungus to decom- 
pose larger amounts of cellulose per unit of nitrogen assimilated. 
On the termination of active growth, autolysis begins, with a con- 
sequent rise in the percentage of nitrogen in the mycelium, due 
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largely to the decomposition of the carbonaceous reserve products 
of the protoplasm. 

In the decomposition of cellulose by fungi, therefore, the only 
residual product left is the fungus protoplasm. This has an im- 
portant bearing, not only on the decomposition of cellulose in the 
soil, but also on the transformation of nitrogen, resulting as it does 
in the storing away of considerable quantities of the latter in an 
unavailable form, in direct proportion to the amount of cellulose 
available. It also bears directly on the formation of humus in the 
soil In normal soils the synthesized fungus mycelium will be 
further decomposed by other micro-organisms, resulting in the 
liberation of available nitrogen. 

Schultz (E. S.). A Potato necrosis resulting from cross-inocula- 
tion between apparently healthy plants. — Science, N.S., Ixii, 
1616, pp. 571-572, 1925. 

During the winter of . 1923-3< the writer observed a necrosis of 
certain potato seedlings which were undergoing investigation in 
the Washington greenhouses. The symptoms of these necrotic 
seedlings resembled those of streak [see this Jtievmo, ii, p. 285 ; iv, 
p. 563]. Necrosis developed on certain seedling varieties as a result 
of tuber grafts on Green Mountain potatoes affected with mild 
mosaic and spindle tuber [see this Review, iv, p. 692], while other 
seedlings of different parentage, and other varieties, similarly 
treated, manifested only mild mosaic and spindle tuber symptoms, 
as also did the shoots from the Green Mountain parts of the grafted 
tubers. All the controls from seed pieces from the same tubers as 
the grafted healthy seed pieces remained healthy. 

Necrosis again developed on the same seedlings and one other 
during the autumn of 1924, when studies were also initiated on 
the reaction of some apparently healthy foreign varieties, namely, 
Duke of York, Bravo, Paul Kruger [President], Koksiaan [Jersey 
Nonsuch], and Arran Comrade to the mosaic, leaf roll, and spindle 
tuber diseases in Green Mountains. Necrosis developed on these 
varieties when grafted on mosaic, leaf roll, and spindle tuber Green 
Mountains. Some of the shoots became necrotic when only a few 
centimetres above the ground, without manifesting the symptoms 
of the particular disease shown by the Green Mountain used in the 
graft, while others plainly revealed mosaic, leaf roll, or spindle 
tuber, as the case might be. Control plants grown from seed pieces 
from the same tuber as the grafted healthy parts remained healthy. 
Furthermore, no necrosis appeared on the shoots from the mild 
mosaic, spindle tuber, or leaf roll Green Mountain tubers. In a 
similar series of mild mosaic Green Mountain tuber grafts on 
healthy Green Mountains, Rural New Yorkers, Irish Cobblers, 
Spaulding Rose, Early Rose, and Bliss Triumph, no necrotic 
symptoms were observed. 

Tuber grafts were then made between apparentiy healthy Green 
Mountains and healthy Duke of York and Paul Kruger, and between 
healthy Bliss Triumph and Paul Kruger. Necrosis developed only 
on Duke of York and Paul Kruger within thirty days of grafting 
and planting, some of the shoots revealing symptoms very shortly 
after emergence from the soil, while others were 30 cm, or more in 
height before any signs of disease appeared. 
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Similarly, scions from apparently healthy Green Mountains on 
healthy Paul Kruger and Bravo produced necrosis in the axillary 
shoots of the stock. Healthy Paul Kruger and Bravo scions on 
healthy Green Mountains developed necrosis on the scions only. ^ 

Necrosis also developed from juice inoculations by leaf mutilation 
between apparently healthy Green Mountains and the susceptible 
apparently healthy potato varieties and seedlings. Tuber grafts 
between apparently healthy Irish Cobbler, Kussett, Rural New 
Yorker, Rose 4, or Bliss Triumph on the one hand and certain 
potato seedlings on the other resulted in necrosis of the latter only. 
Juice inoculation from such necrotic seedlings on apparently healthy 
ones produced necrosis on the latter, the controls remaining 
uniformly healthy. 

No mottling as described by Johnson in his cross-inoculations 
between healthy potato and tobacco [see this Review, v, p. 119 ; and 
above, p. 315] was observed in these investigations. 

It has been shown that in pertain virus diseases of plants and 
animals the infective principle may be transmitted by apparently 
healthy individuals, and probably such conditions obtained in the 
investigations described above. It would seem that the necrosis in 
question is distinct from streak. 

De ViLMORIX (H. L.). Hotes sur qnelq.ues vari6t6s de Pommes 
de terre resistantes a la maladie verrtiq,iieuse. [Notes on 
some varieties of Potato resistant to wart disease.] — Journ, 
Pml, Ixxxix, 49, pp. 153-154 ; 50, pp. 475-478 ; and 
51, pp. 493-496, 1925. 

In connexion with the publication .of Foex’s treatise on wart 
disease of potatoes [Synchytrium endobioticum: see this Revieiu, v, 
p, 181], the writer describes the result of investigations, cari-ied out 
since 1920 at Verrieres-le-Buisson (Seine-et-Oise), on the adapta- 
bility of recognized resistant British, German, and Dutch varieties 
to cultivation under French conditions. Among the most promising 
foreign varieties maybe mentioned the following: (1) British: 
Barley Bounty (also resistant to virus diseases), Bishop, Crusader, 
Dargill Early (or Boston Kidney), Great Scot, Majestic, and White 
City. (2) German: Juli, Pepo, and Ursus (a variety of Polish 
origin which passes for highly x'esistant to wart disease in Germany, 
but was adjudged susceptible, under the name of Grosse du G^tinais, 
at recent Ormskirk trials). (3) Dutch : Favoriet, Industrie rouge, 
and Robyn, all of which showed remarkable resistance to Rkyto- 
phthor a [inf estans] in 1926. 

Among the French varieties which have shown a high degree of 
resistance to wart disease in the Ormskirk trials since 1920 may 
be mentioned Belle de Juiilet (Juli), Pousse debout, Quarantaine 
de la Halle, and Quarantaine violette. 

In .conclusion a list is given of the varieties recommended 
for French cultivation, classified according to precocity, while 
indications are furnished in certain cases as to their suitability for 
development on a large scale. 

Bepartmental activities. Wart disease in Potatoes,— JbuTO. 
Dept. Agrie. 8. Africa, xii, 1, p. 11, 1926. 

In recording an outbreak of potato wart disease {Synchytrium 
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e^obiohcum) in some small allotments in the neighbourhood of 
Johannesburg at the end of 1925, the statement is made that the 
disease had been noticed earlier during the same year, but not 
reported to the authorities, by one of the occupiers. The failure of 
notifacatiou led to an alarming extension of the disease durino- the 
present season. This outbreak is considered to be of a farltnore 
serious nature than the only other South African attack, which 
occurred in Natal in 1922 [see this Revieiv, iii, p. 3821 the danger 
being enhanced by the fact that the focus of infection is in a 
populous area where potatoes are grown for the market and infec- 
tion may be spread through soil adhering to the boots of persons 
walking from one place to another. ^ 

Quarantine on account of the flag smut disease. Notice of quarau- 

Quarantine No. 59 of the Federal Horticultural Board of the 
® i effective on and after 1st 

frnm T r importation into the United States 

j’ Australia, South Africa, Italy, and Spain 

^ all species and varieties of wheat and wheat products except 
such as have been milled or so processed as to have destroyed all 

nIsTwhSW This quarantine supersedes 

lesult that such restrictions on wheat importitions as are now in 
orce on account of the take-all disease of wheat Wphiobohis 

fn“ uSited The widespread distribution of take-all 

in tue United States and Canada seems amply to iustifv the reueal 
ot the quarantine order covering that disease. ^ 

Ifflodification of nursery stock, plant and seed quarantine regula- 
tions. Ainendment No. 4 of revised rules and regulations 
supplei^ntal to notice of quarantine No. 37. — US Lent nf 
Agric. Fed. Hort. Board, Leaflet, 1 p., 19.25. ’ ' 

Regulation No. 3 of the revised rules and reo’ulations sunnle- 
mental to notice of quarantine No. 37, governing°the importation 
of nursery stock, plants, and seeds into the United StatL which 

19»_6, as follows. The importation from contiguous countries which 
maintain inspection, of the following categories of nursery stol and 

Convallaria, Byaointhus, Crocus : and until 

SrSS “j’ ‘'S t Oalanthus, Scilla, FritiLlm ia im- 

permLis, F. meleagns, Muscari, Ixia, and Eranthis Stocks 

inspeyon^i?*£\f the above from countries not maintaining 
inspection is also permissible, upon compliance with the res-ula- 
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Eeiss (P.). Bonnies pliysico-cliimiq.ues sur une tumeur v6g*etale 
infectieuse. [Physico-chemical data on an infectious plant 
tnmour.l — Gomptes Rendus Soc. de Biol., xciii, 35, pp. 1371- 
1373,1925. 

During 1925 a serious outbreak of wart disease of potatoes 
{SynchytTimn endobioticum) occurred in the valley of the Bruche 
[Vosges Mountains], 

In order to determine the hydrogen-ion concentration of the 
warted tissues, one of the warts was peeled, ground, and mixed 
with twice its volume of water. After ten minutes the hydrogen- 
ion concentration was found to be Pjj 5*85 compared with Pjj 6-21 
for the normal tuber. In another case, in which the expressed 
juice of the tumour was immediately tested, its P^ value was 5*59 
against 6-01. 

The isoelectric points were approximately 5 for the infected sub- 
cortical cells and 6-5 for the deeper parts of the wart as well as for 
the normal tuber. In these underlying regions of the tumour the 
adult cells are stated to be barely distinguishable from the normal, 
and the approximation in the isoelectric points is a mark of this 
similarity. The subcortical cells, with their low isoelectric point, 
form the starting-point of the neoplasm. In all the centres of 
fresh growth, even those remote from the diseased cells, the iso- 
electric point is also low. 

These data suggest that at a certain stage in the development of 
the fungus the isoelectric point of the infected cells or adjacent 
elements must have sunk below the hydrogen-ion concentration of 
the tissue. In these conditions, according to Loeb, the viscosity 
and other physico-chemical properties of the protoplasm are at their 
lowest ebb. Cellular proliferation appears, indeed, to be strikingly 
facilitated, if not actually stimulated, near the isoelectric point. 
Possibly, therefore, the physico-chemical modifications of the proto- 
plasm in proximity to the fungus give rise to the cellular division 
which results in tumour formation. Histologically, the onset of 
proliferation is localized in the region of the infected cells. 
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Kotila (J. E.) & Coons (G. H.). Potato spraying anii dusting 
experiments in MicMgan. — Michigan Agric, Experr* Skit, 
Techn, Bull, 72, 15 pp., 2 figs., 1 graph, 1925. [Received 
March, 1926.] 

The results of three years' experiments in the comparative value 
of spraying and dusting potatoes in Michigan are discussed and 
presented in tabular form. In one season (1922) hopperburn was 
very severe, and both Bordeaux mixture (4-4-50) and copper lime 
dust (Niagara Potato Dust D20 and D6) at the rate of 50 lb. per 
acre gave increased yields. The high cost of the dust, however, 
precludes its use on a large scale. The estimated increase in the 
plots treated with Bordeaux mixture was approximately 74 bushels 
per acre, representing a profit of $22-12 per acre. 

In the two following years fungous diseases and insect pests 
caused little or no damage, and the treated plots were not markedly 
superior to the controls. No stimulatory effect apart from disease 
control was observed. 

The continuance of the standard practice of spraying with 
Bordeaux mixture is advised. 

ROSB (R. C,). Treating seed Potatoes with hot formaldehyde. — 
Minnesota Agric, Ext. Liv. Spec, Give. 22, 3 pp., 2 figs., 1925. 
The hot formaldehyde treatment of seed potatoes as a preventive 
of the three diseases Bhizoctonia [soZam], scab [^Actinomyces 
scahies\ and blackleg [Bacilhis atTOsep>ticuB\ is considered to be 
superior to cold formaldehyde or corrosive sublimate. Its economic 
advantages are that it is non-poisonous, quick (only two minutes 
being required for soaking), causes no corrosion of metal, and the 
same solution can be used indefinitely if replenished when necessary. 

In the steam heating method the water in a tank is heated by 
steam, let into it from a boiler, to 120‘^F., and kept between 118° 
and 120° during the operations. One pint of commercial formalde- 
hyde is added to each 15 galls, water and the potatoes are immersed 
for two minutes. After each 50 bushels of potatoes are treated, 
the solution should be replenished with nine-tenths of a pint of 
formalin, to allow for that removed in the tubers and the increased 
dilution resulting from condensed steam. The treated potatoes 
should be covered in a pile for one hour following treatment, then 
allowed to dry, and planted as soon as possible. 

When steam is not available a fire trench can be dug under the 
tank and the heat regulated sufficiently for the purpose by using 
a six-foot stove pipe with a damper at one end of the trench. A 
false bottom is required in this method to prevent the lowest pota- 
toes from being overheated. Replenishing in this case ^should be 
done with formalin of the same strength (1 pint to 15 galls.) as the 
original solution. 

Weight (0. H.). The modern aspects of disease control.— JneZia- 
Rubber Journ., \xx^ 13a, pp. 40-43 ; 18, pp. 15-16 ; and 19, 
pp. 17-19, 1925. 

In connexion with a general discussion on various aspects of 
disease control in rubber plantations, the writer cites some interest- 
ing statistics of root diseases. During the period 1924-5, 1,790 
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trees on a property of 2,000 acres in Sumatra were attacked by 
different species of Fomes, Foria hypohrwnnea, and Ustulina zonata ; 
of these 750 were cured and 226 removed. In a Malayan plantation 
of 1,000 acres, 334 trees had to be eradicated on account of attack 
by F, lignosus, F. pseudoferreus, U. zonata, and Sphaerostilbe 
repens. Other records from 2,000-acre properties show losses of 
5,529 trees from Fames and 344 from Foria. The symptoms of 
root diseases are briefly described, control measures are indicated, 
and future policy discussed with special reference to the necessity 
for thorough sanitation and preventive treatment. 

The second part of this paper deals with stem and branch 
diseases. The following records have been obtained of the diseases 
occurring on three properties in Sumatra in 1924. On a plantation 
comprising nearly 3,000 acres with a stand of over 255,000 trees, 
black stripe {Phytophthora sp.) affected 3,718 new cases, whilst 3,669 
(old and new) were cured ; pink disease (Corticimn salmonicolor) 
was found on 6,147, whilst 4,152 were cured; and brown bast on 
2,539, whilst 402 were cured and 8 removed. On a plantation 
of 5,000 acres with 418,924 trees, brown bast affected 2,381 fresh 
individuals ; 2,603 cases (old and new) were cured and 74 removed. 
On a property of 2,000 acres with 168,462 trees, G. salmonicolor 
occurred on 2,393 new eases, whilst 2,484 cases (old and new) were 
cured; mouldy rot (Sphaeronema fimbriativm), black stripe, and 
patch canker (P.faheri) attacked a further 1,652 trees, whilst 1,152 
were cured and 15 removed ; brown bast afiected 3,482 more trees, 
whilst 3,048 were cured and 21 removed. 

The symptoms of these diseases are briefly described and control 
by means of injection, diffusion of toxic gases, manuring, painting 
with antiseptics, and excision and tarring methods discussed, only 
the two last-named being recommended for use on a large scale. 
The work of Fetch on the canker diseases and of Keuchenius 
on brown bast fsQe this Review, i, p. 263; iv, p. 310] is briefly 
outlined. 

Notes are given on the leaf diseases caused hj Fliyllostieta rami- 
cola, Gloeosporimn albo-rubriim, and Fhyto'phtkora sp., and on the 
control of nursery diseases {Festalozzia palmar am and die-back). 

[This paper has been reprinted in part in Trop. AgTicwlt%iTist, 
Ixvi, 1, pp. 30-38, 1926.] 

Rulbher production in the Amazon Valley, iteport Tby the Crude 
Buhher Survey. — India- Riibber Journ., Ixx, 22, pp. 13-20, 1925. 

In the section of this paper relating to fungous diseases of rubber 
in the Amazon Valley, it is stated that the fructifications of Fames 
and other wood-destroying fungi are abundant in the jungle, while 
effects resembling those produced by Foria [hypobrunnea?{ and 
Ustulina \zonata'\ are common. No pink disease {Corticium 
salmonicolor) hm been observed. A virulent form of cambium rot 
is reported to attack the cortex of trees tapped according to eastern 
methods, and it is thought that the organism involved in this dis- 
turbance may also be responsible for the condition known as ‘virgin 
scrap V characterized by the appearance of diseased areas at any 
place on the base of the tree and a constant exudation of latex, 
resulting in the formation of masses of rubber (up to 200 lb.) 
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between the bark and wood and round the wood. The latter is 
covered with oxidized rubber, which also hangs on the bark below. 
The wood shows a superficial brown discoloration, and both the 
bark and the rubber emit a disagreeable putrid odour. 

Dothidella [Melano]psamrrio 2 :)sis] ulei, the leaf disease caused by 
which has completely ruined the rubber industry of British and 
Dutch Guiana [see this Review, iv, p. 309], is known to exist in the 
basin of the Amazon, but so far no estimate can be made of its 
probable importance. On native forest Hevea trees its effects are 
not very pronounced. Another host of M. ulei is Hevea guyanensis. 
The most conspicuous of the other leaf' diseases is that caused by 
the fungus Catacauma huberi, which produces round, hard, black 
blotches on the under side, followed by the desiccation, red dis- 
coloration, and falling of the leaves. The disease may affect one 
tree while its neighbours remain completely healthy. This fungus 
is very prevalent in the delta and island regions. 

WniGHT (C. H.). Leaf diseases of Hevea. — India-Rubber Journ., 
Ixx, 23, pp. 15-17; 26, pp. 15-17, 1925. 

The principal leaf diseases of rubber in {a) South America and 
(h) the East are enumerated as follows : {a) Gatacauma huberi [see 
preceding abstract] ; Fusicladium macTOsporium [Melanopsam- 
mopsis ulei] ; and Bcolecotrichum lieveae. (b) FhytopMJiora faberi 
and P- meadii [see next abstract] ; Gloeosporium albo-rubrum [see 
this Review, iv, p. 239] ; Oidium [heveae : see this Review, iv, p. 702] ; 
Helminthosporium lieveae [see this Revietu, iii, p. 300] ; Phyllosticta 
heveae] Ascochyta lieveae] Qiiignardia lieveae] sooty moulds [Me- 
liola, Ghaetopeltopsis) ; thread Might ; horsehair blight [ilarasmius 
equicriwis] ; and Geplialeuros q^amsiticus. 

The symptoms of the diseases are described in general terms, and 
some observations are made on their importance, the conditions 
favouring their development, and their control by sanitation and 
cultural measures. 

The question of spraying is dealt with at some length, and 
suggestions are made for the testing of certain new compounds. 
Directions are given for the preparation of various fungicides, 
including Bordeaux, Burgundy, Woburn-Bordeaux, and carbide- 
Bordeaux mixtures (the first- and last-named being regarded as 
probably the most generally efficacious). The use of spreaders is 
briefly discussed, the addition of 2 lb, rosin, casein, or soft soap to 
50 galls, of mixture being recommended. The concluding section 
of the paper is devoted to remarks on the technique of spraying 
and on the introduction of spraying batteries for general use. 
[This paper has been reprinted in Trop, Agriculturist, Ixvi, 2, 
pp. 90-100, 1926.] 

ShaPvPLES (A.). Biseases of Hevea.— 

7,p.4,1926. 

Attention is drawn to a statement in Wright's paper on leaf 
diseases of rubber [see preceding abstract] which might give rise to 
a misconception as regards the situation in Malaya. In the above- 
mentioned article black stripe is referred to Phytoplitfiora 'hieaciiiand 
patch canker to P, faberi. In Malaya the former disease is caused 
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by a species of Phytophthora allied to, but distinct from, P. faberi 
[see this Review, v, p. 5], while the latter is dne to an organism 
which should perhaps be referred to the genus Pythinm [see this 
Revieiv, iv, p. 702]. So far there has been no record of Phytophthora 
pod rot and leaf fall in Malaya. 

Wright’s suggestions for an extended spraying campaign are 
fully endorsed. 

Sharples (A.). Note on Sphaeronema fimlbriatxim, — Malayan 
Agric, Journ., xiii, 12, p. 399, 1925. 

Attention is called to the statement by A. J. Elliott (Phytopath., 
xiii, p. 56, 1923) [and xv, p. 417, 1925] that the supposed pycnidia 
of Sphaeronema fimbriatum^ the cause of sweet potato black rot 
and mouldy rot of rubber [see this Revmv, v, p. 184], are really 
perithecia and that the organism should consequently be known as 
Geratostomella fimbriata. 

Soeonea-DragU^ (S.). TMelavia hasicola Zopf gasita pe Kyos- 
cyamns niger L. [Discovery of Thielavia basicola Zopf on 
Hyoscyamtis niger L.] — BiCletinnl de Informaf/ii [Cluj], v, 
3~4, pp. 124-127, 1925. [French translation. Received March, 
1926.] 

This brief note is the first record, so far as the author is aware, 
of Thielavia basicola parasitizing henbane (Hyoscyccmus niger). 
The outbreak occurred in 1925 in a plot of henbane volunteers at 
the Medicinal Plants Experiment Station of Cluj [Rumania]. The 
symptoms, which were noticed in May, consisted of stunted growth, 
crinkled foliage of a paler colour than normal, reduced bushiness 
of the aerial parts, and a rot of the cortical tissues of the roots. 
Out of 565 plants in the plot only 70 survived long enough to bear 
seed, the germinability of which was not tested. Examination of 
the diseased roots showed that the cortex was permeated by a 
mycelium bearing conidiophores with endoconidia, and others with 
brown or occasionally hyaline chlamydospores, in chains of up to 8 
spores. Perithecia were not found. 

Lee (H. a.). Evidence of a factor associated with actively 
functioning tissues wMck gives to Sugar-cane plants re- 
sistance to the invasion of fungi and other micro-organisms. 
■ — Jowrn, Qen, Physiol., ix, 3, pp. 381-386, 1 fig., 1 diag., 1926. 

Sugar-canes in Hawaii are stated to be attacked by a disease 
known as Pahala blight [see next abstract], in some phases of 
which the aerial shoot seems incapable of forming its own roots 
and feeds through the seed cutting. In certain cases examined the 
latter did not succumb to the soil fungi which usually invade it. 
Healthy stools adjacent to the infected canes, however, developed 
roots from their aerial shoots, and when this occurred the seed 
cuttings were infected by micro-organisms, the tissues were entirely 
rotted, and the cuttings no longer assisted in the development of 
the aerial shoot. Such observations were uniform on twenty or 
thirty diseased and healthy canes. 

At the time of these observations a study was in progress at the 
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Experiment Station of the Hawaiian Sugar Planters’ Association 
on the function of the roots from the nodes of seed cuttings in 
connexion with the growth of aerial shoots. In potted cane plants 
the aerial shoots were kept free from soil, and all roots except 
those from the cutting were pruned off as they developed, so that 
the shoots were forced to draw their mineral supply through the 
roots from the nodes of the sett. After six months it was found 
that the aerial growth in the plants so treated was quite as satis- 
factory as in those grown under normal conditions. Moreover, all 
the plants that fed through the seed cutting remained free from 
infection by fungi and other organisms, while in the controls the 
seed cuttings were entirely decayed. 

It would appear from these data that there are one or more 
factors in actively functioning sugar-cane tissues which confer 
upon the latter i*esistance . to infection by soil micro-organisms. 
Such, resistance may be due to a simple physical factor, such as the 
greater turgor of the actively functioning cells. Another explana- 
tion (at present purely conjectural) may be based on the formation 
by the aerial shoots of substances which normally flow to the roots 
and enable them to resist fungus invasion ; when the normal roots 
from the aerial shoots are inhibited, this hypothetical substance 
may, in its passage to or through the seed cutting, contribute to its 
resistance. 

B[abber] (C. a.). The Sugar Experiment Station in Hawaii. The 
record of 1924 and 1925. — Intern, Sugar Journ,, xxviii, 325, 
pp. 13-18, 1926. 

In this summary of recent progress at the Hawaii Sugar Experi- 
ment Station, based on the reports of the Director, Mr. A. P. Agee, 
the following notes on phytopathological work (pp. 15-16) are of 
interest. 

The D 1135 variety appears to be relatively resistant to Pahala 
blight [see preceding abstract] which for many yeax’s has not been 
amenable to control measures, though experimental plots treated 
with flowers of sulphur spread on the soil remained free from the 
disease and made twice the growth of those untreated. Chlorotic 
canes treated with ferrous sulphate recovered in the same way as 
pineapples similaidy affected [see this Iteview, iii, p. 7'43]. In the 
course of investigations on Lahaina disease or root rot [see next 
abstract] accumulations of sodium chloride and aluminium salts in 
the soil have been found to intei'fere with the metabolism of the 
canes. The D 1135 has been affected by a disturbance due to 
aluminium toxicity. 

McGeorge (W. T.). The influence of aluminium, manganese and 
iron salts upon the growth of Sugar cane, and their relation 
to the infertility of .acid Island soils,— Hawaiian Sugar 
Planters' Assoc. Exper, Stat. 49, 95 .pp., 1925. [Abs. in 
A6s., xix, 22, p. 3558, 19^^^ 

Salts of aluminium in concentrations present in many acid 
Hawaiian soils exercise a retarding and often severely toxic action 
on the growth of sugar-cane [see this Revieiv, v, p. 57]. Manganese 
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salts have no effect on the root growth of sugar-cane in water 
cultures. The Lahaina variety is more susceptible to aluminium 
toxicity than D1135 or H109. Acidity fer or hydrogen-ion 
concentration of the intensity present in the most acid types of 
Hawaiian Island soil has no influence upon the growth of sugar- 
cane apart from the action of aluminium salts. Aluminium toxicity 
is a direct toxic action and not a PgOg deficiency, though an increase 
in the PgOg or K^O reserve of the plant may strengthen its resis- 
tance. Cane plants grown on acid soil containing soluble iron and 
aluminium are characterized by abnormal accumulations of these 
elements at the nodal joints of the stalk. Acid Island soils containing 
soluble aluminium will respond markedly to soluble PgO^ applica- 
tions. The P 2 O 5 is rapidly fixed and only effective over a short 
period. There is also a marked response to heavy K^O applications, 
but not always to ordinary amounts. CaO gave no immediate 
response, but there was a greater residual stimulation in plant 
growth. 

These investigations prove that aluminium is a factor directly 
associated with the retarded growth of sugar-cane on the acid 
Mauka lands, and that both P^O^ and KgO may exert an influence 
on plant growth other than as a direct nutrient. It is not suggested 
that aluminium is the cause of the Lahaina disease [loc. cit.], but 
rather that it is one of the several factors involved in the low 
fertility of some Hawaiian sugar-cane plantations. 

Cottkell-Dormee, (W.). Cane pests and diseases. — Queensland 
xxiv, 5, pp. 441-443, 1925. 

Leaf scald \_Bacterium sp. : see this Revieiu, v, p. 188] is stated 
to be undoubtedly the most serious disease of the Mossman district 
of Queensland. During the so-called ‘ wilting stage ’ of the disease, 
certain canes, especially of the Clark’s Seedling variety, gradually 
develop dead streaks similar to those caused by gumming disease 
[BaGt. vascula7'um]. The dead leaves of stools killed in this 
manner are conspicuously dark in colour and much crinkled. Much 
of the loss due to leaf scald, which in itself is an incurable disease, 
could probably be avoided by the use of clean seed. No Clark’s 
Seedling within a seven miles’ radius of Mossman can safely be 
used for planting, but there is stated to be an ample supply of good 
healthy cane round Ferndale and the Upper Movrbray. The seed 
should be planted in as isolated a position as possible. Similar 
measures are recommended for the Babinda district, where extremely 
heavy damage is being caused by leaf scald. 

Leaf stripe [Sclerospom sacchari] was, in October 1925, in the 
dormant or leaf-splitting stage in the Mossman district ; many of 
the infected stools were already dead, and only a few of the sur- 
vivors were severely enough attacked to show splitting, hence the 
impossibility of forming any estimate of the extent of the disease. 
Many of the fields which at present show but little trace of infection 
will probably suffer heavily in the ratoons, especially of the B 147 
variety. Leaf stripe appears to be most severe in the Saltwater 
area, where more fallowing should be practised. The Q 813 variety 
appears to be resistant. 

Foot or root rot, a fungous disease of young plant cane [see this 
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Revieiv, iv, p. 505], is stated to be causing appreciable damage in tbe 
Mossman district, 62 out of 1,000 shoots being affected in one field. 
In the southern districts this disease appears to be associated with 
the premature covering of the young cane. 

Cottbell-Dotimer (W.). Cane pests and diseases. — Queensland 
Agric, Journ., xxiv, 6, p. 518, 1925. 

Leaf scald [Bacterium sp. : see last abstract] was observed in . 
a mild form in various localities of the Johnstone River district, 
Queensland. The heaviest infection occurred in two blocks of the 
Pompey variety, in which, as in other very susceptible varieties, 
secondary infection appears to be of great importance. This point 
was strikingly demonstrated at the South Johnstone Experiment 
Station, where certain first-stage seedlings, on which no knife or 
other sharp instrument had been used, were found to be diseased. 
The nearest infected plants were sometimes as much as 60 ft. 
distant. 

Kuyper (J.). Het optreden van sereh in maalriet en MMttidiieiL 
in 1925. [The occurrence of sereh disease in Cane fields and 
nurseries in 1925.] — Meded. Proefstat Java Buiherind.^ 11, 
pp. 375-390, 1925. [Received February, 1926.] 

The heavy incidence of sereh disease in Java sugar-cane, especially 
of the DI 52 variety, during 1925 is attributed mainly to insufficient 
care in the selection of cuttings, combined with unfavourable 
weather conditions during the monsoon. The general inferiority 
of setts from nursery gardens in the plains, as compared with those 
of mountain origin, is pointed out and supported by statistics which 
show that, in some cases, in the same plantation setts from the hill 
nurseries gave from 0 to 1-5 per cent, sereh-diseased plants against 
20 to 60 per cent, in those grown from nurseries in the plains. 
The most rigorous selection is necessary in the case of seed-cane 
from the plains or of unknown origin. 

Incipient sereh disease may frequently be recognized by a grey 
or reddish discoloration of the stem bases ; ' this, in its turn, is a 
concomitant of unsuitable soil conditions, which predisposes the 
cane to the disease. 

Kuyper (J.). Warmwaterbehandeling van Mbit tegen sereb. 
[Hot water treatment of setts against sereh disease.] — Arch, 
voor Suikerind. If ederL- Indie, x.xxiii, 31, pp. 739-743, 1925. 
The current year's experiments in the hot water treatment of 
sugar-cane setts for the control of sereh disease [see this Review, v, 
p. 4, and next abstract] have brought out various points of interest 
in connexion with the very divergent results produced by this 
method. It has been observed that the stimulatory effect induced 
by immersion in water heated to 52° C. is very beneficial to dry 
cane, whereas succulent cuttings are weakened to such an extent 
that decay rapidly sets in, with a consequent heavy reduction in 
germination. The treated setts should be left to dry for a few 
days after cutting and should be planted in shallow soil to avoid * 
excessive moisture. 
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Bekg (A, J. Oires? den invloed eener warmwaterbeliandeling 
op de Meming van Bietstekken. [The effect of a hot water 
treatment on the germination of Cane cuttings.]— Arc/i. voor 
Suikerind, JSfederl-Indie, xxxiv, 3, pp. 82-89, 1926. 

The writer has obtained excellent control of sereh disease of 
sugar-cane (which he holds to be caused by a deficiency of reducing 
sugars, associated with an inadequate food supply, in the cuttings) 
by the hot water treatment [see preceding abstract].^ In general, 
the best results were given by 30 minutes' immersion at 50° to 
51° C. for setts of the first and second generation from the 
nurseries; 30 minutes at 52° for the third to eighth ; and 35 to 40 
minutes at 52° for the ninth to eleventh. The extremely stimulating 
effect of the treatment was very noticeable. Thirty minutes 
immersion at 51° prevented the spread of pineapple disease [Thie- 
lavio 2 ')sis paradoxct^ and the development of moulds where planting 
was delayed. 

AiiFABO (J.). A new method of fighting the propagation of mosaic 
disease in Sugar Cane. — Planter and Sngar Man%vfacturei\ 
Ixxv, 20, pp. 388-389, 1925. 

The writer’s investigations on the control of mosaic disease of 
sugar-cane in Cuba [see also next abstract] have led to the conclusion 
that insect [aphid] transmission is a much more serious factor in 
the spread of infection than the use of cuttings from diseased 
plants for ^ seed During the inactive stage of the insects (autumn) 
no transmission occurs, and therefore cane should be planted at 
this time, instead of in the spring, when the insects begin to emerge 
and feed on the canes and related plants. Repeated experiments 
have proved the absolute immunity from mosaic disease, under 
Cuban conditions, of cold weather canes — that is, those planted in 
the autumn. [This paper is reprinted in Trop. Aqricnlturist, Ixvi, 
2, pp. 113-114, 1926.] 

Ramos (R. M.). Mosaic disease and methods of control. — Planter 
and Sugar Manufacturer, Ixxv, 25, pp. 487-489, 1925. 

Statistics are cited in support of the statement that the I'oguing 
of spring canes can be adequately carried out in Cuba at a moderate 
cost, thereby reducing the incidence of mosaic to a minimum, pro- 
vided the primary infection in the selected seed be less than 10 or 
15 per cent. Alfaro’s conclusions [see preceding abstract] are stated 
to rest on a false basis, since the insect vectors of mosaic {Aphis 
maidis) are active during the entme year, and were found by the 
writer in large numbers on 24th November, 1925, feeding on various 
grasses. 

Pritchett (G. Mosaic disease test at Bacienda Ti^es CJora- 
zones owned hy Mr. Manuel Gonzales, Isahela, Occidental. 
Negros.— Sugar Centrhand Planters Neios, vi, 12, pp. 791-792, 

1925. ’FF 

A test was carried out in the Philippines to determine the effect 
of ammonium sulphate on Negros Purple canes affected by mosaic 
disease. The experimental field covered an area of 0*4 hect. divided 
into eight plots. Eight thousand mosaic ‘ points ’ were planted on 
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four plots, which received an application of ammonium Sulphate at 
the rate of 250 kg. per hect., while the remaining four plots, also 
planted with 8,000 mosaic cuttings, were left untreated. The canes 
were planted on 2oth January 1924, the fertilizer being applied in 
the following April, and the crop cut on 13th February 1925. The 
soil is a heavy loam with good drainage. The yield from the 
treated plots amounted to 79-8 tons of cane and 137«3 piculs [1 
picul = nearly 62 kg.] of sugar per hect., compared with 70*9 and 
115*5, respectively, in the controls. It would appear from these 
data that the application of nitrogen somewhat mitigates the loss 
of weight which is a normal accompaniment of mosaic disease, 

Sybow (H.). Pungi in itinere costaricensi collecti. [Fungi col- 
lected on a journey in Costa Eica.] — Ann, Myc.ol , xxiii, 3-6, 
pp. 308-429, 14 figs., 1925. 

The author describes in considerable detail part of the rich col- 
lections, mainly of parasitic fungi, made by him in the course of 
a journey in Costa Eica in 1924-5. Dredinaceae and Phyllachora- 
ceae compose the bulk of the collections so far dealt with. A 
number of new genera and species are described, and a list of papers 
dealing with Costa Rican mycology is appended. 

Feasee (W. P.) & CoNNEES (I. L.). The tJredmales of the Prairie 
Provinces of western Canada. — Trans. Roy. Sac. Canada, 3rd 
Sen, xix, pp. 279-308, 1925. 

The rusts of the prairie regions of the Provinces of Manitoba, 
Saskatchewan, and Alberta, Canada, collected up to date chiefly by 
the author and his colleagues are enumerated. They comprise 128 
species, under each of which are given the synonyms, hosts, locali- 
ties, and, in some cases, notes on points of biological interest. 

J0ESTAD (I.). The Erysiphaceae of ISTorway. — Korske Videnskaps- 
Ahad., Matem.-Naturvid. Kl. Sh\ 10, 116 pp., 2 graphs, 1925. 
[Received March, 1926.] 

This is stated to be the first attempt at a comprehensive survejr 
of the ErjT^siphaceae of Norway. Some 1,350 specimens (500 of 
which were collected by the author) have been examined, and 25 
species are recognized ; eleven of these comprise a certain number 
of biological forms, some of which show also slight morphological 
differences. Salmon's classification has been generally followed, 
though his varieties have been regarded as distinct species. 

Under each species all the known Norwegian hosts are listed, 
with details of locality and collector's name. Copious notes are 
also given on their prevalence, economic importance, and other 
points of interest. 

Abnaud (G.). Ees Astermees. Partie. (Ettide snr la 

syst6matic[ue des champignoiis Pyrenomycetes), [Asterineae. 
4th part. (Studies on the systematics of Pyrenomycetes.)] — 
Ann. ScL Nat., Bot X® S^r., vii, 5-6, pp. 643-722, 16 pL, 26 figs., 
1925. 

In the present paper an outlme is given of the classification of 
the Pyrenomycetes, which is a development of that given in the 
author’s work *Les Astdrin^es. ‘ L' [Ann, Ec, Nat. TAgric., Mont- 
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pellier, nouv.. s^r., xvi, 1918]. This is followed hy a detailed 
accomit of the Myiiangiale^ Atichiales, \Yhich are regarded as 
primitive Pyrenomycetes. 

As in the previous papers of . this series, the species studied are 
illustrated by a series of excellent plates, besides numerous figures 
in the text. 

Likhite (V.). Recherches sur le developpemeut et la Mologie de 
Ascomyc^tes. [Eesearches on the development and 
biologv of some Ascomycetes.]— Strasbourg, 92 pp., 
8 pL, 1925. 

The author has studied the development and cytology of 
Gnomonia leptostyla, the conidial stage of -which, Mm^ssonia 
[Marssonina] juglandis, is commonly found on walnut leaves ; 
G. erythrostoma, the cause of cherry leaf scorch ; Lophodermium 
hysterioides, parasitic on the leaves of Crataegus', Eendersonia 
folioTum, found on the dead leaves of oak and Scdix caprea ; and 
Ramularia tirticae, parasitic on nettles. 

In dr. lep'ostyla, two types of pyenospores have been obtained in 
culture, those typical of if. juglandis and others of smaller size, 
very narrow, and continuous, which have previously been named 
Cryptosporiuin nigrum, Leptothyrium juglandis, &c. In fr. 
erythrostoma only the latter type has been found. Eendersonia 
foliorum has both kinds, which may develop in separate pycnidia 
or be mingled in the same cavity. In this case the contrast between 
the large, dark, pluriseptate macroconidia and the filiform, hyaline, 
unseptate microconidia is very marked. The author does not accept 
the view that these smaller pyenospores are spermatia, but regards 
them as belonging to the category of scolecospores as described in 
Gryptosporella viticola, which are considered to be a degenerate 
form of conidia. 

A pycnidial stage of i. hysierioides, of the same type as the genus 
Leptodroma, was found on fallen leaves of Crataegus monogyna. 
The pycnidia measured 100 to 120 y in diameter and contained 
•oblong, cylindrical, slightly curved pyenospores, 4 to 5 by 2 to 3 y, 
which the author failed to germinate. 

In JR. urticae the summer conidia are accompanied by ' pycno- 
perithecia ’ which contain bicellular pycnospoi^es, 6 to 7 by 2 to 3 /4 
in diameter and germinating to produce a winter generation of bud- 
ding conidia, 4 by 3 p in diameter. What the author regards as true 
perithecia are similarly formed, but he has not succeeded in finding 
ascospores. 

Cytological details of the development of the perithecia are given 
in each case. 

[This paper has been reprinted in Rev. Gen. Boi, xxxviii, 445, 
pp. 5-30 ; 446, pp. 95-106 ; et seq., 8 pL, 1926.] 

Peteak (E.) & Sydow (H.).- . Kritisch-systematische Original- 
untersiiclningeii iiber Pyrenomyzeten, Spliaeropsid^esi und 
Melanconieen. [Critical systematic original researches among 
the Pyrenomycetes, the Sphaeropsidales, and the MelanconialesJ 
— A xxiii, 3-6, pp. 209-294, 

This is the third part of a series of notices, the first two of which 
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appeared in recent numbers of the same journal, giving the results 
of the authors' examination of type or authentic material of species- 
belonging to these three groups. Eighty-two species are dealt with 
in the present part, several of which are parasitic on plants of 
economic importance. 

Chablan (F.)I las viruelas y rullas del Tabaco en la BepuMica 
Argentina. [Tobacco wildfire,, in the Argentine Republic.] — ^ 
Min, Agric, N’ac, {Bmiios Aires) Secc, Prop, e Inform, Give, 
397, 4 pp., 1925. 

Tobacco wildfire, caused by Bacterium tabamm, was first identi- 
fied in the Argentine Republic towards the end of 1924, but is 
believed to have been in the country for a considerable time, having 
either been overlooked or confused with some of the other prevalent 
diseases. It is widespread in Corriente, Salta, and Tucum^n, and 
isolated cases, which are attributed to the use of infected seed, 
have also been recorded in Misiones. 

The control measures recommended are based largely on the use 
of healthy seed and the prevention of infection of the seed-beds. 
They correspond with those employed in North America [see this 
Revieiv, v, p. 138]. 

N.EWTOX (A. C.). Formaldeliyde treatment for bacterial diseases; 
of Tobacco. — Rhodesia Agric. Journ,^ xxii, 8, pp. 861-862, 
1925. 

Tests were conducted under laboratory conditions at room 
temperature to determine the difference in the germination per- 
centage of tobacco seed infected with wildfire and angular spot 
\Bactermm tahacum and Bact, angulatuml and after dis- 

infection with formalin. The results of the experiments showed 
that in no case was the seed permanently injured to an appreciable 
extent by the treatment [see this Reviewyiv^ p, 510], though some 
retardation of germination was observed in about 25 per cent, of 
the samples. The average percentage of germination in 8, 15, and 
25 days was 76, 85, and 92 respectively, before treatment, and 56, 
81, and 89 after disinfection. 

The principal sanitary measures for the control of these diseases 
are briefly recapitulated, 

Nicholls (H. M.). Tomato wilt. — New Zealand Frwitgrower.'viif 
1, p. 38, 1925, 

A brief popular account is given of tbe symptoms and control of 
tomato wilt (Fmarium) [? lycopersici\ which is stated to be causing 
heavy losses in Tasmania. The writer recommends for its control 
thorough sanitation, half -an-hour's immersion of the seed in 1 per 
cent, solution of formalin or 1 in 1,000 corrosive sublimate, and the 
application of Bordeaux mixture, beginning when the plants are 
six inches high and ending when the flower buds are formed. 

Gabdner (M. W.). Hyperplastic crusbiaig of the tracbeal tubes 
itt mosaic Tomato stems. — Phytopath,, xv, 12, pp. 759-762, 
2pL,1925. 

It has been shown [see this Revlewiiv, p, 708] that the necrotic 
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^egio^S;m^tomato -fruits affected by the • severe- ■ streak or winter 
blight;type pf mosaic are frequently characterized by hyperplasia 
or proliferation of the adjacent cells. The necrotic surface streaks 
on mosaic tomato stems, as well as the internal necrotic lesions, 
have been described by several observers [see this Emm, v,p. 195]. 
A certain type of necrotic streaking of the stem being an apparently 
reliable indication of mosaic, it should be noted that there are early 
references to this disturbance, e.g., in a letter cited by Plowright 
(Gard. Chron., in, p. 532, 1887) which antedates Bailey’s account 
{CoTnell Agric. Exjper, Stat. BtdL, 43, p. 149, 1892). 

The necrosis may occur close to the growing point in the very 
young regions of the stem. Hypertrophy of the adjacent cells may 
be present in this young tissue, but extensive hyperplasia is usually 
found somewhat farther back from the glowing tip. 

The necrotic pockets in the pith resemble those found by Kunkel 
in mosaic maize and sugar-cane [see this Review, i, p. 194 ; ii, p. 241]. 
The affected cells collapse, and cavities of varying size and shape 
are formed. Hyperplasia of the adjacent pith cells commonly 
occurs. In the stems and petioles the hyperplasia resembles that 
previously described in the fruit [loc. cit.], consisting of zones, 
cushions, or whorls of thin- walled meristematic cells, without 
intercellular spaces, converging towards and crushing the necrotic 
eells. 

Necrosis of the cortex may also be accompanied by hyperplasia 
in the deeper areas, in the shape of a cushion of thin- walled, 
rectangular cells, extending outwards from the phloem region 
against the necrotic zone. 

The most active hyperplastic response occurs, however, when the 
necrosis is in close proximity to the cambium. Plates of necrotic 
tissue, parallel to the cainbial zone, are accompanied by a prolifera- 
tive growth apparently originating in the phloem region and 
pushing radially inward against the necrotic tissue and the xylem. 
This growth is visible under a hand lens as a glassy zone, up to 
600 jx in radial thickness, bordered on the inner surface by a thin, 
brown, necrotic plane. The hyperplastic tissue consists of short, 
thin-walled, densely packed cells, quite unlike the xylem elements 
normally present in this region. 

Considerable pressure in an inward direction is developed by 
these internal growths, which not only flatten the necrotic cells but 
also invade the xylem and crush any tracheal tubes they may 
encounter. The lumina of these tubes are completely obliterated, 
and in cases where such growths occupy a large proportion of the 
oircumference of the xylem cylinder, the water supply to the distal 
portions of the stem may be partially arrested, thereby accounting 
for certain effects of the disease, including wilting of the young 
leaves. 

,>&AKTOEis (G. B.) & Kauffman (C. H.). ■ The deireIopisieB.t Md. 
taxonomic position of Apiosporina collinsii. — Paj)ers Michigan 
Acad. Science, Arh and Zetters, v, pp. 149-162, 4 pi, 1926. 

Characteristic witches’ brooms are produced on Amelanchier 
mnadensis in various parts of America by the parasitic fungus 
.Apiosporina collimii (S(Aiw.) v.Hoehn. [see this v, p. 282]. 
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In March or April the mycelium of this fungus appears on the under 
surface of the leaves which have just emerged from the bud and 
soon covers the dorsal surface with a brownish mat, on which 
conidia develop profusely until June or July, when perithecia begin 
to form. The latter appear as scattered black dots, at first near 
the midrib and then covering most of the surface with the black,, 
stroma-like layer in which they are immersed. The ascospores do 
not mature until the end of the following February, the leaves 
remaining still on the distorted shoots. Pycnidia appear in the 
autumn when the intercellular parasitic mycelium has fully 
pex'meated the leaf. A perennial mycelium has not been detected, 
nor did the witchesV brooms, when placed in healthy trees, spread 
the disease. The ascospores appear to be the only active agents in 
disseminating the fungus, all experiments with the conidia failing 
to produce infection. 

The mycelium remains superficial until midsummer and then 
penetrates the leaf. No haustoria are formed. The conidiophores 
arise from the superficial mycelium as erect stout hyphae, bearing 
a single, lemon-shaped, unicellular eonidium. The pycnidia are 
flask-shaped and contain unseptate, spindle-shaped pycnospoi^es or 
spermatia. The perithecia are without ostioles and are regarded 
as showing closer relations with those of the Sphaeriaceae than 
with any other group. 

Details are given of the development and cytology of the fungus. 

Guyot (L.). Le d6p6rissement des Ormes. [The dying-oiF of 
Elms.] — Joiirn. d-Agric. Prat,, xc, 3, pp. 53-54, 1 fig., 1926. 

A brief account is given of the dying-off of elms [see this Review, 
V, p. 66] which was first observed in the north of France in 1918,, 
and mention is made of the various theories advanced for its 
explanation. A sudden yellow discoloration of the leaves, followed 
within ten days by complete defoliation, is a striking feature of the 
disease, which may attack trees of any age, in various types of soil,, 
and in the most divergent localities — forests, open country, avenues, 
or private gardens. In some cases only a part of the tree is 
affected, healthy branches remaining side by side with withered 
ones. The symptoms always start at the tip of the branch. The 
disease is more liable to prove fatal on young than on older trees. 
There would seem to be no doubt of its infectious character, and it 
frequently spreads in a radial manner from a centre, or from one 
end of a row to the other. 

Mayor (E.). SStude exp6rimentale de qiielqia.es Ur6diai4es. [Ex-* 
perimental investigation of some XJredineae.]— Soc, 
NeuchdteL 3ci. Nat. 1, pp. 82-94, 1925. [Received March, 
1926.] 

In continuation of his previous studies [see this Revieiv, ii, p. 586] 
the writer, in May 1923, inoculated five seedlings of Abies pectinata> 
with teleutospores of JHyalopsora polypodii-dryopteridis collected 
on Bryopteris linnaeana. Pycnidia were formed from 30th April, 
1924, onwards. On 11th April, 1925, aecidia were observed on 
three-year-old needles of the five seedlings which bore pycnidia the 
previous year. Thus the supposition that the fungus requires a 
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period of four years for the completion of its life-cycle [loc. cit.] 
was confirmed. 

Bell has recently described (Bot, Gaz,, Ixxvii, 1, 1924) the for- 
mation of the pycnidia and aecidia of PerideTmiiim pycnocon- 
tipicvAini on three-year-old needles of -4. balscimea in the United 
States. Inoculations on D. linnaeana with the aecidiospores gave 
positive results. The aecidia of P. pycnocons^ncimm are stated 
closely to resemble those observed by the author on A, ■pectiMita. 
and it may therefore be assumed that H, pokypodU^^^^ 
forms its aecidial stage on A. pectinata in Europe and on A. 
halsamea in North America [see also this Revie%o, iii, p. 116]. 

Previous investigations by the writer having indicated that the 
only varieties of willow susceptible to infection by the caeoma of 
Aldamipsora abietis-caprearum from Abies pectiriaia and other 
species of Abies were those with variegated bracts, a series of 
experiments was carried out to ascertain the reaction of a number 
of Swiss willows to inoculation with this fungus. Positive results 
were obtained on eleven species with variegated bracts, including 
Aalix caprea^ S. cinerea, 8. purpiiTea, and 8. while eight 

species with bracts of a uniform colour, including alba and 
8. fragilis, were immune. 

OFirxER (J.) & Heim (R.). A propos du Pleurote des Ombelliferes. 
[Note on the Pleurotus of the Umbelliferae.] — Comptes Rendus 
Acad, des 8GienceSj clxxxi, 21, pp. 809-811, 1925. 

Referring to their previous note on Pleurotiis eryngii growing' 
on dead stocks of Laserpitmm in the Alpine meadows [see this 
Revieta, iv, p. 194], the authors do not agree with Costantin’s 
view, expressed in a recent communication [see this Review^ v, 
p. 176], that there is an ‘ occult ' parasitism in this fungus. In the 
absence of a detailed description of the technique followed by 
Costantin in his infection experiments, it is questionable, in their 
opinion, whether the mycelium found on the necrotic portions of 
hosts was that of the Pleiirohis, and even if it were, there is still 
the probability that the fungus established itself on dying or dead 
tissues around traumatic lesions caused by the transplantation of 
the plants. In support of their view, the authors refer to the 
results of Lutz’s experiments on the specificity of Pleurotus [see 
this Review, iv, p. 515], and also to their own repeated infection 
experiments with P. eryngii L nehrodensis on living root stocks of 
Pryngiurn cmwpestre, E, alinnwm, and Laserpitiiim latifolinm, al! 
of which gave negative results, 

Rozanova (Mme M. A.). 0 pacnpoexpaHeHHii Polypoms 

Pr., Pomes fomentarius Pr., H Pomes igniarius Pr*^ B 
EepesoBHx pomax 3BeHHropo?i;eKoro yes^a MocKOBCKOt ryfiepaHii, 
[On the distribution ot Poly poiAis betidi mis Fi\, Pomes fomen- 
tarius Fr,, mid Fomes igniarms Fi\ in the Birch forests of the 
Zvenigorod district in the government of Moscow].— La 
Defense des P^a?w{es, Leningrad, ii, 1, pp. 24-25, 1925, 
[Received March, 1926.] 

The results of a survey made by the author in 1917 of the birch 
woods in the Zvenigorod district of the government of Moscow 
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allowed that in tliat locality the chief parasite of living birches is 
Fomes igniariiis, with an average percentage of incidence of 25 in 
25- to ^O-year-old ’woods and of 35 in 60-year-old stands, while in 
birch woods on sphagnum marsh soil only about 3 per cent, of the 
trees were attacked. The explanation of this lower incidence of 
the fungus in the latter case may be sought in the greater density 
of the wood of the trees growing on sphagnum soils. Polyporiis 
betvblinus and Fomes fomentar ms appeared to live much more as 
saprophytes than as parasites in the I'egion in question, this being 
in direct contradiction with the observations of the author and 
of Jaczewski in the government of Smolensk, where these two 
organisms were found to be equally saprophytic and parasitic. It 
is suggested that this discrepancy may be due to the fact that in 
the goveimment of Smolensk birches usually grow as an admixture 
in tall spruce woods, this having a depressing effect on their vitality. 
In order to test the resistance of healthy birches to both fungi, the 
author made artificial infection experiments on six healthy 
30-year-old trees: at the end of a year no symptoms of infection 
had developed, but the author was not able to follow further the 
fate of the infected trees. 

Out of 26 birches thrown down by a storm in 1917 in the region, 
22 were found to be attacked by F. igniarkiSj two by F. foinen- 
iariuSj and two were entirely healthy. 

Dorooin (G, N.). Trichosporium lignicolum sp. a. — La Defense 
des Plantes, Leningrad, ii, 2, pp. 90-91, I fig., 1925. [Received 
March, 1926.] 

A black-brown, sooty mould coveiing blocks of sawn pine wood 
(Pkius sylvesiris) sent for examination to the Mycological Bureau 
in Leningrad from the Ural region [Russia], was found to consist 
of interwoven, or even agglutinated, articulate hyphae, from 2 to 
4 /t broad, bearing laterally, on hardly perceptible protuberances, 
bi'ownish-purple, spherical, warty spores, from 12 to 17 y, in 
diameter. lu water the spores readily germinated by the emission 
of one, more rarely two, hyaline cells, which then elongated into 
a hyaline hypha. The mould was only superficial and did not 
appear to cause any injury to the wood, but attention is called to 
it as it might be easily mistaken by the uninitiated for the early 
stage of a dangerous rot. 

The causal organism is referred to the genus Trichospormm, 
and as it does not appear to have been previously described, the 
specific name lignicolum is suggested for it. A brief Latin 
diagnosis is appended. 

Naoumova (Mile N. L). Bojicshh oropoji^HHx pacxeHHt b flexcKOM 
Cejie sa 1923 n 1924 rr. [Diseases of vegetable garden crops 
in Detskoye Selo in 1923 and Defense des Plantes, 

Leningrad, ii, 4-5, pp. 242-.245, 1925. [Received March, 1926.] 

This is a list, arranged by hosts, of the most prevalent diseases 
of vegetable garden plants at Detskoye Selo, in the neighbourhood 
of Leningrad, together with brief notes on their occurrence during 
the years 1923 and 1924. Of interest is the discovery in 
locality of what is stated to be a new disease of potatoes, in which 
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withered and dying stems of the plants were covered by very 
minute pycnidia, 80 to 160-7 by 50 to 127-9 y in diameter, and 
containing two-celled spores, measuring 4*92 to 9-84 by 1*5 to 3*28 y. 
The author considers the causal organism to be a hitherto un- 
described species of Ascochyta. Rhizoctonia violacea was found in 
1923 attacking an adult cabbage plant; it caused a penetrating 
rot at the base of the petioles of the two lower leaves, which later 
fell oif. As far as the author is aware, this is the first ease known 
of this fungus parasitizing adult cabbage, and in spite of careful 
search, no second case was found. 

Erwin (A. T.). The development of a yellows resistant strain of 
early Cabhage for the Corn belt. — IIoTtic‘ult%Tist, 
liv, 1, pp. 20-22, 1926. 

Within three years after the introduction of yellows \_FusaTiu^n 
congluiinans] into the Muscatine Island district of south-eastern 
Iowa, the cabbage yields were reduced by 75 per cent, in an area 
under the crop of 2,000 acres or more. The symptoms of the disease 
are briefly described, and a short account is given of the writer's 
attempts (in conjunction with Melhus) to develop resistant strains 
of the Copenhagen Market variety. During the past season an 
85 per cent, stand, with a yield of 13 tons per acre compared with 

5 tons from commercial seed, was obtained in an infested field 
planted with lacope cabbage. The objection to this strain, fx-orn 
a commercial standpoint, is its late maturity. Altogether the 
problem of combining resistance with precocity has proved very 
difficult. 

Doolittle (S. P.) & Jones (F. R.). The mosaic disease in the 
garden Pea and other legumes. — Pkyto2Mth., xv, 12, pp. 763— 
771, 1 pL, 1925. 

Mosaic disease of garden peas is widely distributed in Wisconsin 
[see this Review, v, p. 69], but it appears to cause little damage 
except on late varieties. Sweet peas {Lathyr%is odoratus), however, 
are extremely susceptible to infection, and their cultivation seems 
to have been generally abandoned at Madison as a result of heavy 
losses. The most common leguminous host of mosaic in and near 
pea fields and gardens is red clover {Trifolium pratense). 

Under Wisconsin conditions, the mosaic of the garden pea is 
characterized by a distinct mottling of the leaves, but there is little 
curling, wrinkling, or general deformity, and no large green areas, 
such a's occur in tobacco mosaic. In advanced stages the dark 
green areas, which are usually along the smaller veins, may be 
replaced by yellowish-green patches. There may be considerable 
dwarfing, and the pods are fewer and smaller than those of healthy 
plants. The incubation period of the disease seems to range from 

6 to 14 days. 

In diseased sweet peas, in addition to the mottling, the afiected 
leaves develop a pronounced upward curling of the edges, and 
small, elongated, generally depressed areas, apparently thinner 
than the rest of the leaf, are a conspicuous symptom. There may 
also be much stunting of the tops and roots, while the blossoms are 
few, streaked, and abnormally pale. 

'a 3' ... 
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Inoculations of garden peas both by aphids fed on diseased 
plants and by crushed leaf tissue were successful in transmitting 
the disease. Similar experiments on sweet peas confirmed the 
results obtained by Taubenhaus {Belmvare Agric. Exper. St at. 
Bull 106, 1914). This mosaic also was found to be transmissible 
by both the above methods. 

Cross-inoculation experiments, both by means of the pea aphis 
and by the use of expressed juice from mosaic plants, showed that 
sweet pea mosaic is transmissible to garden peas and vice versa. 
Field observations indicated that mosaic of red clover also is trans- 
missible to peas. In July, 1924, 96 per cent, of the peas in a row 
adjoining a plot of infected clover showed mosaic symptoms. The 
amount of infection decreased in each succeeding row, only 50 per 
cent, being counted in the fourth row from the diseased clover 
plot. These observations were confirmed by cross -inoculations 
from mosaic red clover to peas, both aphids and crushed leaf tissue 
transmitting the disease. 

Inoculations from diseased red clover were made by the crushed 
leaf tissue method on 62 sweet pea plants, 14 of which developed 
the disease, while the 60 controls remained healthy. Evidence 
was further obtained that the pea aphis can transmit sweet pea 
mosaic to healthy red clover. Cross-inoculation from mosaic sweet 
clover {Melilotus alba) and beans to garden and sweet peas gave 
negative results. 

Dickson has reported seed transmission of pea mosaic in certain 
varieties [see this Mevieiu, iii, p. 730], but the writers’ experiments 
with over 1,900 plants of eight varieties gave no evidence of this. 

Salmon (E. S.) & Waee (W. M.). Bowny mildew of Mangold and 
Beet. — Journ, Min. Agric,, xxxii, 9, pp. 833-838, 1 pi., 1 fig., 
1925. 

In June, 1925, an outbreak of the downy mildew (Peronosporay 
schachtii) was reported on a mangold crop in the south of England. 
The affected plants were either entirely rotted or showed a thickened 
and stunted main stem about a foot high, with several secondary 
stems arising from the side of the crown. The large outer leaves 
remained healthy, but the smaller leaves on the main stem were 
twisted, puckered, and thickened, and their under surface was 
thickly covered with a felt-like mass of conidiophores. A black 
rot was produced at the top of the crown, and, in the more advanced 
cases, the secondary stems showed wilting. These symptoms, 
however, were probably due to infection by other fungi or bacteria 
following the injury caused by the downy mildew. 

The mycelium was found to extend from the hypocotyl up the 
main stem and was also present in the leaves. No oospores were 
found. The possibility that the disease is seed borne [see this 
Review, lii, p. 729] is discussed, while the sudden appearance of the 
disease in a crop being grown for seed is thought to be perhaps 
due to an overwintering mycelium in the crown of the ‘ root the 
first season's attack causing little damage but leading to infection 
of the crown, ^ from which the stems are invaded the following year 
[see this Review, ii, p. 485]. 

Control measures on the lines advocated on the Continent are 
recommended. 
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Carsnee (E.). Attenuation of the vims of Sugar Beet emrly- 
top- — Phyto 2 Jath,, :k.y, 12, pp. 745-757, 5 pL, 1925. 

: It has previously been shown [see this Review, iii, p. 538] that 
the virus of curly top disease of sugar beets is attenuated to such 
a degree by passage through ChenopodmmwAimle, that it produces 
little or no infection when transferred to healthy young beets. In 
the present paper the writer records, in tabular form, the results of 
33 experiments in which leafhoppers {Eiitettix tenella) from infective 
parents, reared on G, mthrale, were caged on one or more healthy 
sugar beets or other susceptible plants. In twenty of these tests, 
the plants to which the leafhoppers were transferred from 0. muTole 
remained healthy, while 19 of the sugar beets used in the remaining 
13 tests developed the first symptoms of the disease. ^ Fifteen of 
the plants thus affected subsequently lost all trace of infection or 
developed only very mild symptoms. In some of the tests chick- 
weed (Stellaria media), which is very susceptible to curly top, was 
used in addition to the beets with similar results. 

The fact that the leafhoppers may be carrying the attenuated 
virus from G. miirale does not preclude their transmission of the 
more active virus. Tests were made in which insects reared on 
G. miirale produced the mild form of curly top in beets and were 
then caged for a few days on a plant suffering from the severe 
form of the disease, and finally transferred to healthy beets, which 
developed pronounced symptoms. 

Tests made on Rumex crispus grown from seed showed that this 
plant is resistant to the action of the virus, which is attenuated by 
passage through it. 

Suaeda moquini, a perennial which is thought to be of con- 
siderable importance in tiding the leafhopper over the dry periods 
of autumn and early winter, was also shown by experiments to 
attenuate the virus in a similar manner. 

This is believed to be the first record of attenuation of a plant- 
disease virus. In view of the evidence that the virus producing 
the mild disease is identical with that causing the severe form, and 
of the essential similarity of the symptoms, the mild form is con- 
sidered to be merely a variant and not a distinct disease. 

The milder form of the disease in the south as compared with 
the central part of California may possibly be explained by the 
fact that sugar beets have been continuously and extensively grown 
in the latter region, thereby securing the retention of the virus in 
a virulent form, while in the former the leafhoppers are obliged to 
depend mainly on wild plants for the maintenance of the virus, 
which in such cases subsists only in an attenuated form. 

So far the writer's tests have given no indication of a possible 
restoration of virulence by passing the attenuated virus through 
sugar beets or even more susceptible plants. 

Melhus (!,■ E,) & Elmer (0. H.). Biseases of CTacumbers and 
Melons in lowa..~Iqwa Agric. Exper, Stat Giro. 99, 16 pp., 
7 figs., 1925. 

Cucumbers and watermelons grown in the State of Iowa are 
stated to suffer severe losses from diseases caused by bacteria and 
fungi. The authors give a popular account of the following: 
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anthracnose \GolletotTichiim lagmarium very frequent on canta- 
loupe and watermelon; bacterial wilt and 

mosaic, affecting cucumber and cantaloupe ; Fusarium wilt of 
watermelon [F. mvemn\ ; and angular leaf spot of cucumber 
[Baeterium lacryonans]. 

Practical directions are added for the treatment of these diseases 
by seed disinfection, spraying, and dusting, and a home-made barrel 
dust mixer is«figured. 

Walker (M. N.). The relation of certain species of Physalis to 
the- overwintering of the mosaic disease of Cnciimher. — 
Phytopath,, xv, 12, pp. 733-744, 2 pL, 1925. 

While eradicating the wild hosts of cucumber mosaic at Kock- 
land, Wisconsin, in 1922, the writer observed that numbers of 
infected ground cherry plants (Physalis ^yubescem) occurred near four 
of the most severely diseased cucumber fields [see also this Revieio, 
V, p. 143]. Inoculation tests were made on healthy cucumbers with 
crushed leaf tissue from infected ground cherry plants with negative 
results. Subsequently, healthy and diseased ground cherry plants 
from the infected region were transferred to a greenhouse and 
colonized by aphids (Aphis gossy2ni) from healthy cucumbers : 
after 24 hours the insects were transferred to healthy young 
cucumbers under cheesecloth cages, and a high percentage of mosaic 
obtained. Later, infection was also obtained in a few inoculations 
made with crushed leaf tissues, but the percentage of infection was 
lower than where aphids were used. The results of these and 
other tests described in this paper are presented in tabular form. 
The incubation period of the mosaic disease of P. imheseem ranged 
from five to fourteen days. 

Further experiments showed that cucumber mosaic is trans- 
missible to healthy Pkysalis plants either ‘ by direct inoculation 
with aphids or by the artificial method with crushed leaf tissue. 

Aphids from mosaic pokeweed (Phytolacca clecandTa) plants 
infected healthy ground cherry plants in a few cases. Ground 
cherry plants were further found to be very susceptible to tomato and 
tobacco mosaic, and the results of preliminary experiments indicate 
that P. acts as an intermediate host by which tomato 

mosaic may be transmitted to the cucumber. Analogous data have 
been obtained by Doolittle with pepper (Captsicu'm anmium) [see 
this Eevieiu, i, p. 122]. 

The first symptom of mosaic on Physalis is a faint yellow flecking 
of the young leaves, or sometimes a general yellow discoloration 
of the apical leaves, accompanied by ' savoying ’ and curling. 
Sometimes no definite symptoms appear for a considerable time 
after inoculation, but finally a few sharply defined, blister-like, deep 
green patches, followed by mottling, crinkling, or dwarfing, are 
observed in some of the younger leaves. Dwarfing is usually 
accompanied by striking malformations, e.g., filiform and crinkled 
leaves with distinctly swollen veins. Under adverse conditions of 
growth, these symptoms may be masked [see also this Pmew, v, 
P- 

Seed from mosaic Physalis produced exclusively healthy plants, 
so that the cultivated annual ground cherry is apparently not a 
factor in the overwintering of cucumber mosaic. It was, however, 
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shown by inoculation experiments that the mosaic diseases of 
cucumber and of P. heterophylla and P. subglabrata, two perennials 
growing abundantly near cucumber fields, are intertransmissible. 

Eradication from the experimental area of the perennial species 
of Phy sails greatly reduced the incidence of cucumber mosaic in 
comparison with the previous season, 

Gomez (E. T.). Leaf blight of G-abi — P/wZi/jp. Agric., xiv, 7, 
pp. 429-440, 1 pi., 2 figs., 1925. 

Morphological and cultural studies have shown that the leaf 
hligM ol gshi {Golocasia antiqiiorum) occurring in the Philippine 
Islands (where it was first reported in 1916) is due to PhytoiMhora 
eolocasiae Rac. The disease is also known to occur in Java, India, 
Japan, and China. 

The writer^s observations were made on wild and cultivated 
varieties around Los Banos. In the early stages the disease is 
characterized by purplish to brownish, water soaked, more or less 
circular lesions on the leaf, ranging from 1 to 2 cm. in diameter at 
first and gradually expanding. A clear yellowish liquid exudes 
from the surface of the infected «areas. Eventually almost the 
whole leaf becomes covered with irregular patches of varying 
dimensions. Under favourable moisture conditions, rotting extends 
to the petioles and ultimately to the corm. During the dry season 
the central portions of the spots assume a yellowish tinge, becoming 
desiccated and brittle and finally dropping out. The lesions are 
enclosed by yellowish rings. In the early morning a delicate 
white growth of conidiophores and conidia may be seen on these 
borders on the under side of the leaf. 

The morphological and cultural characters of the fungus are 
described. Measurements of 200 conidia from field material gave 
dimensions of .38*94 to 67*16 by 17-5 to 28*32^, the length and 
width of the greatest number of conidia falling in the classes 58*5 
to 60*49 and 22*5 to 24*49 g, respectively. The diameter of the 
chlamydospores from pure culture varies from 17*28 to 38-64 jk, 
with an average of 26*5 to 28*49 y. Oospores were produced on 
Lima bean juice agar by Ashby’s method {West Indian Bull, 18, 
p. 61, 1920). 

The fungus grew best on potato- dextrose agar and potato agar 
or on upo {Gncurbita pepo), papaw {Garica papaya), and eggplant 
fruit cylinders. 

The conidia germinate either by germ-tubes or by the production 
of zoospores. The spores are disseminated by caterpillars (Hyppo- 
tion^Gelerio), water, and probably also by mechanical means. On 
dead gabi tissues the conidia retain their viability for three months. 
Infection may occur on either leaf surface, tjhe fungus gaining 
admission through the epidermis, the stomata, or through wounds. 
Under field conditions the incubation period is three to seven days, 
while in the damp chamber infection is visible 36 to 48 hours after 
inoculation. Experiments are stated to have shown that infected 
leaves and corms left in the field after harvest form sources of 
inoculum for natural infection, probably by means of oospores. 
The disease has been observed to reach a climax after periods of 
continuous heavy rain and in warm, moist, cloudy weather. * 

Inoculation experiments on wounded and un wounded plants 
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showed that all the native varieties of G. antiquor-imi are sus- 
ceptible to the disease, while two other aroids, namely, yautia 
(Xanthosoma sagittifolia) and Galadiwm spp., and a number of 
other plants, including eggplant [Solanum onelongena], tomato, 
and citrus are resistant. It is suggested that yautia be substituted 
for gabi in cases of serious infection, while the incidence of the 
disease also be reduced by appropriate cultural measures, crop 
rotation, and (if necessary) the application of Bordeaux mixture 
at fortnightly intervals approximately between the end of August 
and middle of November. 

Bjeaumont: (A.) &_Hodson (W. E. H.). Second Annual Report of 
the Bepartment of Riant Pathology, Seale-Hayne Agri- 
cultural College, Newton Abbot, Bevon, for the year ending 
September 30th, 1925, 32 pp., 1926. 

In addition to brief notes on the prevalence of some of the chief 
plant diseases observed during the period under review, this report 
contains an account of the ' black leg \ ^ black rot or black more ' 
disease of mangold and beet seedlings widely distributed in Devon 
and Cornwall, and stated to be identical with the ' wurzelbrand ’ of 
beet in Germany [see this Revieiv, iv, p. 583], The attack generally 
occurs about three or four weeks after sowing and is characterized 
by the withering and blackening of the root and stem below 
ground level. Affected plants may recover by the formation of 
new^ roots, in which case there are no aerial symptoms of infection, 
but in severe attacks the foliage wilts and the young plants die, 
A fungus with black pycnidia resembling those of Phoma hetae was 
isolated from a high proportion of the diseased roots, while at least 
25 per cent, of the mangold seeds germinated in Petri dishes showed 
the typical symptoms of black leg. On the other hand, seedlings 
growing normally in pots were comparatively healthy. It is stated 
that there is no doubt that the disease is due to 'fungous infection. 
The heart rot of mature mangold plants [see this jKevim, iv, p. 521] 
has not yet been recorded from Devon and Cornwall, and only in one 
case did artificial inoculation with P. hetae succeed in causing this 
type of disease. The only control measures known at present are 
thorough cultivation, the application of a stimulatory fertilizer, e.g., 
nitrate of soda, and the use of clean seed. 

On 16th February, 1925, perithecia of the apple scab fungus, 
VentuHa inaequalis, were observed on apple leaves collected at the 
Seale-Hayne College Farm in October, 1924. A month later the 
ascospores were visible. They were liberated during the latter part 
of April, but all the leaves in the open had disappeared before 
the emission of the spores could be detected. The presence of 
perithecia in such abundance would appear to indicate that in 
England, as in America, the winter stage is an important source of 
infection. 

The extensive manifestations of die-back in south-western apple, 
pear, and plum orchards are associated with a number of fungi, the 
most important of which is Gyios23ora Uucostoma ^ Review, 
iii, pp. 217, 433]. Other organisms found on the diseased trees 
include Sphaeropsis malormn [PhysalosjMva cydoniae : see this 
Revietv, iv, p. 636], Phomopsis mali, Tubercvlaria vulgaris \_NeGtTia 
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cmnahaTin(£\, and species of Dothiorella and Glomierella. Dia 2 )orthe 
2 }erniciosa was not observed, and its pycnidial stage, P. mali [see 
this Revieiv, iv, p. 174], was clearly saprophytic. The recent view of 
die-back fungi as weak parasites^ which can only damage trees with 
a lowered vitality, is stated to be supported by general observations 
in Devon and Cornwall; but the whole problem of the relation 
of these organisms to the death of the twigs is one of great com- 
plexity. 

The following ftmgi have frequently been found on dead or 
dying raspberry canes in various parts of Devon and Cornwall : 
Didymella a^oplcmata [see this Revieiv, ii, p. 128], Henclersonia 
TVbhij Goniothyrium sp., Phoma herhamim, PleospoTa lierhaTum, 
AscocTiyta imlloT, and Septor ia rubi. Of these, all except the first- 
named were almost certainly saprophytic. The recently described 
blue stripe wilt (Verticillium sp.) [see this Review, iv, p. 748j has 
also been found, causing extensive damage in one case. The 
Baumforth’s Seedling and Bath’s Perfection [Marlborough] are 
among the most susceptible varieties. Easpberry mosaic has only 
recently attracted attention [see this Review, iv, p. 99], but there is 
no doubt as to its serious effect on the yield of the fruit and vigour 
of the canes. It spreads very slowly and may be effectively 
controlled by roguing. 

The results of an extensive field and laboratory inspection of 
diseased narcissus bulbs showed that the most important fungous 
trouble is caused by Fiisarium bwlbigenum Cke and Mass., which 
is stated to be frequently confused with the attacks of the bulb 
eel worm {Tylencims dip>saci). The fungus often follows the 
nematode, but it has been observed to occur independently, causing 
damage to 10 per cent, of one lot of several hundred bulbs. F. 
bulbigeM^'i'^'i' produces less symmetrical decayed areas than T. dipsaei 
and varies somewhat in its mode of attack. Sometimes only the 
outer fleshy scales turn brown and often the root plate is also 
rotted. There are stated to be at least two types of sclerotial 
diseases, one characterized by large, black, shiny, oval or irregular, 
sometimes compressed sclerotia, measuring 2 to 5 mm. in length; 
and the other by globular, black sclerotia only ^ mm. in diameter. 
The latter form has only been observed in bulbs from the Scilly 
Isles. Ramularia vallwiivibrosae causes considerable damage to 
narcissus foliage in the Tamar area in fairly warm, damp weather. 
Pale yellow streaks are formed on the leaves, and white powdery 
masses of spores are produced until May, unless a dry cold spell 
supervenes, when the spread of the disease is temporarily arrested. 
IsTumerous minute black bodies, probably representing the resting 
stage of the fungus, may be seen on the dead leaves. Botrytis 
cinerea frequently infects narcissus foliage during May in the 
Scilly Isles. It is probably transmitted from potato leaves. 

Zelle (M. 0.). PphShi XBopoSn pocjiHH na KniBigHHi B 1923-24, 
p.p. [Fungal diseases of plants in the government of Kieff in 
the years 192^-24^.]— Kieff Plant Protection Stat., SQr. 5 
(Science), 3, 28 pp., 1925. [Eeceived March, 1926.^ 

This paper comprises a list of some 350 parasitiG fungi, arranged 
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by families, that were recorded on cultivated, or in some cases on 
wild, plants in the government of Kieff [Ukraine] during 1923 and 
1924. In each case the host, locality, and date of collection are 
given. The species recorded are mostly common plant pathogens. 

Caene (W. M.). Report of the Economic Botanist and Kant 
Pathologist. — Ann. Rept. D&pt of Agric. Western Australia 
for year ended 30th June, 1925, pp. 20-21, 1925. [Received 
March, 1926.] 

Special attention was given during the period under review to 
the following phytopathological problems. Citrus rots and storage 
diseases ; bitter pit and mouldy core of apples (in co-operation 
with the Department of Scientific and Industrial Research) ; red 
root and bulb rot of onions ; pink grains and empty heads of wheat ; 
spotted wilt of tomatoes [see this Review, iii, p. 307] ; and timber 
rots (in conjunction with the Forest Department). 

Rhinb (D.). Annual Report of the Mycologist, Burma, for the 
year ended the 30th June, 1925. — Rangoon, Supdt., Govt. 
Printing and Stationery, Burma, 5 pp,, 1926. 

False smut and bunt of rice {Vstilaginoidea virens and Tilletia 
horrida) appear to have been more prevalent than usual, but caused 
on the whole little damage during the period under review. A very 
serious disease, closely resembling that known in Bengal as ' ufra ’ 
[see this Revierv, iii, p. 123] and associated with the presence of 
nematodes similar to TylencJms angustus, was observed for the 
first time in the Irrawaddy Delta. Slight damage was also caused 
by this disease, which appeared in roundish areas of about one 
acre, on rice at Mandalay. Sclerotium oryzae was of widespread 
occurrence but caused little injury. 

The root disease of sesame [Sesamum indicum'] reported in 1924 
[see this Review, iv, p. 259] was again destructive in the East and 
West Central Circles, the losses over the whole area probably 
averaging 10 per cent. Rhizoctonia solani was almost invariably 
found on the dead plants. Seed disinfection experiments are in 
progress at Allanmyo. 

Groundnuts [Arachis liypogaect] are liable to slight attacks by 
Sclerotium rolfsii in damp localities. 

Black thread of rubber (PhytopMhora meadii) was prevalent on 
nearly all the large plantations visited near Moulmein and Amherst, 
chiefly owing to the continuation of tapping after the break of the 
monsoon. Abnormal leaf fall [also' due to P. meadii] was wide- 
spread and does not appear to be amenable to control. Root 
diseases are stated to be almost absent, Ustulina zonata being the 
only one observed in a few cases round Moulmein. 

Wilt was the only cotton disease reported during the year, the 
Wagale variety being chiefly affected. A seleetion from Wagale, 
however, has been found more resistant to wilt than most Indian 
cottons, A speeies of Fusarium resembling F. vasinfectum has 
been isolated from diseased plants in several localities. ' 

Grey bligTrt and brown blight of tea [Pes^aZo 2 ; 2 :m <S/i^^ 
Olomerella cingulata] were the commonest leaf diseases oh the one 
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estate visited. A small amount of brown root [Fames lamaoensis'j 
was also present. ■ 

A number of fungi, chiefly species of Fumrium, have been 
isolated from wilted Burmese gram [Gicer arietinum], hut inocula- 
tion experiments with these organisms, as also with S. rolfsi%, gave 
negative results. It is considered doubtful whether the disease is 
primarily due to fungi. 

Mycology, — Ann. Re^pt Lands Forests Dept Sierra Leo ne for the 
year 1924^ pp. 17-19, 1926. 

Some of the phytopathological records contained in this report 
are based on notes placed at the disposal of the Lands and Forests 
Department by Dr. V. C. Dunlap, of Messrs. Elder and Fyffes, wlm 
visited Sierra Leone in December 1924. 

Panama disease of bananas [Ftisarmm cubense] was widespread 
between Freetown and Mano. 

Angular leaf spot and black arm of cotton {Bacterinm malvaee- 
arum) was found on the imported Allen's Long Staple variety in 
several localities. 

Twig blight of kola [Cola acuminata'], which was found at Njala, is 
stated to be caused by a bacterium {Pseudomonas sp.) in association 
with a species of Fusarium, The twigs first wilt, assume a 
brownish discoloration, and finally become coated with a greyish, 
cottony growth. Microscopic examination revealed large numbers 
of minute, rod-shaped, slightly motile bacteria, both on the surface 
and in the tissues of recently infected portions. The Fusarium 
responsible for secondary infection is characterized by long, four- 
to seven-septate, falcate spores. 

Other diseases occurring at Njala included Helminthospormm 
oryzae on rice and Cephaleuros 2 ^cirasiticus on rubber, the latter 
developing in a more actively parasitic form than usual, in 
association with a Colletotrichum (probably the conidial stage of 
Giomerella cirgulata). The affected areas may extend to a 
diameter of several centimetres. 

AltSON (R. a.). Appendix III, Heport of the Assistant Botanist 
and Mycologist. — Rept. Dept of ScL and Agric. Brit. Guiana 
for the year 1924, pp. 45-54, 1926. 

The study of the etiology of root rot of sugar-cane [see this 
iv, p. 462] was continued. During a visit to Trinidad an 
experiment wm conducted to test the pathogenicity and relation to 
root rot of two strains of roZ/s^i from affected canes at 

Berbice (British Guiana) and Trinidad, respectively; two of 
Rhlzoctonia solani ; and one of Pythiwn sp. Inoculations thi'ough 
the soil with these fungi on the extremely susceptible Bourbon 
cane gave no definite symptoms of disease in the root system in a 
fortnight, after which the observations had to be suspended. 

Melanconium saechari is stated to occur invariably as a secondary 
infection on plants debilitated by root disease. 

Two slight outbreaks of top rot [loc, cit.] were reported towards 
the end of July, one from the east and the other from the west 
coast of Demerara. In British Guiana top rot is quite distinct from 
root disease, two important symptoms of which, namely, gumming 

' ■ G- 4 . 
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of the vascular tissue in the basal nodes and a poorly developed and 
decayed root system, are conspicuous by their absence in the 
former disturbance. Pure cultures of the bacterial strains previously 
isolated from affected material [loc. cit.], together with a third 
strain since obtained, were inoculated into healthy canes with 
negative results. 

Detailed evidence is presented showing that the cane chlorosis 
previously reported [see this Review, v, p. 3] is not identical with 
mosaic, but is probably due to some nutritional disturbance. 

A rather severe outbreak of ring spot of cane leaves (Lepto- 
spliaeria sacchari) occurred on the east coast, the D. 109 and D. 145 
varieties being heavily damaged. Pineapple disease of sugar-cane 
{Thielaviopsis paradoxa) occurs chiefly on ' pegasse ’ soils. Red 
spot of the cane sheaths (Gercospora vaginae) is widely prevalent. 

In British Guiana bud rot of coco-nuts appears to be primarily 
due to unfavourable soil conditions, the deleterious eflects of which 
are frequently aggravated by cultural neglect. 

An epidemic of rice blast [Piriciilaria grisea) [P. oryzael occurred 
in an experimental field, the Ceylon variety H. J. 16 being 
heavily infected. It was observed that infection commonly took 
place on the leaf or at the junction of the leaf blade and sheath. 
In the former case, minute brown spots, gradually developing into 
elongated oval, brown areas, with greyish centres from which the 
conidiophores are extruded, appear on the leaf surface and 
eventually destroy the entire blade. When infection occurs at the 
junction of the lamina and sheath, the affected tissues lose their 
turgor and the leaf falls over. Infection from this point may 
spread down the sheath and involve the stem. 

Plantains [Miisa paradisiaca'l and dwarf bananas {M.Gavemlishii) 
were afiected by an apparently infectious disease which is thought 
to be possibly of the same nature as that described by Rorer from 
Trinidad under the name of ‘ moko disease ’ [and attributed by him 
to Bacillus musae: see Phytopath., i, 2, pp. 45-49, 1911]. The 
disturbance is also believed to be identical with that recorded by 
Stockdale in 1909 as having existed for some years in British 
Guiana. The etiology of the disease is still obscure, and so far 
little has been done in the way of control, in spite of the heavy 
losses caused by its ravages in a most important crop. 

Witches’ broom of cacao {Marasmius perniciosus) is still 
prevalent, and the control measures prescribed by the Board of 
Agriculture have been almost entirely neglected. In -some of the 
larger plantations infection is believed to have reached a maximum 
and any further extension of the disease is considered unlikely. 
Neglect of field sanitation and unduly heavy shade continue to 
favour the development of cacao pod rot (Phytophthora faheri). 

Twelve- to fourteen-year-old Liberian coffee bushes, growing on 
shallow ' pegasse ’ soil on one estate on the Pomeroon River, were 
attacked by a rapid wilting associated with ill -defined chlorotic 
symptoms. The withered leaves adhered to the branehes after the 
death of the trees. An unidentified fungus was isolated from 
the decayed roots. The external symptoms resemble those of the 
phloem-necrosis occurring in Surinam [see this Revieiv,iry^. 723] 
but the identity of the two conditions has not yet been established. 

Most of the inland rubber plantations have been abandoned on 
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aecotint b£ the ravages caused by the epidemic leaf disease 
iMelcmoimomnopsis idei) [see above, p. 324], but a good many of 
the smaller coast estates are comparatively free from infection, 
presumably owing to the influence of trade winds in preventing 
conidial germination. 

Mango anthracnose {Gloeosporium mangiferae) was extremely 
prevalent, and a mild epidemic of black spot of roses {BiplocaTpon 
rosae) occurred in the autumn. 

Maetin (W. H.). Report of the Department of Plant Pathology^ 

, —Forty -fifth Ann. Rept, N'e^v Jersey Agric. Exper, Stat. for the 
year ending June SO, 1924, pp. 373-381, 1925. [Received 
March, 1926.] 

The following are some of the chief records of interest in this 
report. 

Twenty«year-old Williams apple trees showed both the aerial and 
root form of crown gall (Bacterium tumefaeiens), wdiile Jonathans 
and Paragons in the same orchard exhibited the latter type of 
infection only. 

Cabbage jeWows (Fusarmm congUdmans) caused very heavy 
damage in Camden County, even when sterilized seed was sown. 
The Early Jersey Wakefield was more resistant than Copenhagen. 

Chrysanthemum wilt ( Verticillium albo-atrum) has been observed 
for six years on outdoor and greenhouse plants, the Pink Seilewich, 
Early Snow, and P. A. Dove varieties being very susceptible. 

Spray injury following the use of atomic sulphur or dry -mix 
sulphur lime [see this Review, v, p. 311] was observed in peach 
orchards in Cumberland County and Ncav Brunswick, respectively. 

Potato wilt (F. oxysp>orum) was more severe than at any time 
during the past seven years, causing 5 to 100 per cent, damage in 
the central and southern districts. Leaf roll was particularly 
severe on Irish Cobbler potatoes, the American Giant and Green 
Mountain also beiijg afiected. Scab (Actinomyces scabies) was most 
severe in a variety test on American Giant (62*6 per cent.) and 
mildest on Green Mountain (6-2 per cent.); heavy infection (up to 
100 per cent.) was observed in some fields of Irish Cobblers. 

Anthracnose of raspberries (Plectodiscella veneta) was well con- 
trolled in a spray test by the application of concentrated lime- 
sulphur, 97 per cent, of the plants being healthy compared with 25 
per cent, in the untreated plots. 

Stem rot of sweet potatoes (F. batatatis and F. liyperoxyspoTum) 
was much more prevalent than usual, causing a reduction of 30 per 
cent, in the crop. 

Tomato wilt lycopersici) affected about 80 per cent, of the 
fields examined and reduced the crop by 3 per cent. Blpssom-end 
rot caused a similar reduction. 

Rikee (A. J.). ■ Studies on the infLuence of some environmental 
factors OB the development of crown galL— Jbura. Agric, Res, 
xxxii, 1, pp. 83-96, 3 pL, 2 figs,, 1926. 

The experiments briefly described in the present paper were 
made in the autumn of 1923 and the spring of 1924 with a view to 
studying the influence of some environmental factors on plants 
inoculated with Bacterium tumefaeiens, and on the pathogen 


348 


itself. , The strain of the .latter used in this study was the vsame m 
that employed by the author in his previous work on crown gall 
[see this Review^ iii, pp. 125, 386], since when it had been passed 
twice through tomato. 

Preliminary experiments showed that galls developed well on 
inoculated tomato plants kept for two weeks at a temperature 
between 18° and 22° C. ; at a temperature of 29° to 30° the galls 
were small and poorly developed ; while at a temperature from 36° 
to 38° there was no proliferation at all of the inoculated tissues. 
It was further found that keeping inoculated stems of tomato and 
raspberry saturated with moisture stimulated the development of 
the galls, as compared with controls exposed to the air. This was 
especially true of the raspberry. 

These results led the author to study more closely the develop- 
ment of crown gall as related to temperature and soil moisture. In 
the subsequent three series of experiments tomato stems were 
inoculated by needle punctures with the organism, and the inocu- 
lated parts were placed under soil which was held for different 
plants at 14°, 18°, 22°, 26°, 30°, and 34° C. respectively, while at 
each of these temperatures soil-moisture tests were also made at 20, 
40, 60, and 80 per cent, of the moisture- holding capacity of the 
soil. The largest galls were found at 22° for all moistures and at 
60 per cent, moisture for all temperatures, the development of the 
galls being reduced at 30° and above, while the aerial parts 
of the host developed best at tempei'atures ranging from 22° to 30° 
and 80 per cent, moisture. Similar experiments with raspberry 
stems gave inconclusive results in regard to the development of 
the galls, but suggested a range similar to that of tomatoes. 

The critical temperatures for gall formation were further tested 
in chambers where the air temperatures were closely regulated. 
At temperatures from 8° to 10° 0. the inoculated tomato plants 
made practically no growth and produced no galls in a month's 
time. At 28° to 30° the galls developed poorly, and none at all 
developed above 30°, while the tomato plants grew fairly well at 
the latter temperatures. 

The temperature relations of the organism were studied in 
cultures on several media, on ail of which the largest colonies were 
produced within the range of 14° to 30° C. 

Previous infection of the hosts did not appear to influence the 
development of galls from new inoculations. Tests for precipitins 
and agglutinins in the host tissue in the proximity of, and inside 
the galls, gave negative results, but the organism produced 
agglutinins when injected intraperitoneally into rabbits. The 
serum was effective in a dilution of 1 to 3,000, 

Bondae (G.). O Cacao. II. Molestias e inimigos do Cacaoeiro.. 
[The Cacao. II. Diseases and pests of the Cacao tree.]- — 
^ecretaria da Agric,, Indus.y Gomm,, Vicdo e Obras Publicas, 
Bahia (Brazil), 126 pp., 74 figs., 1925. 

In pages 13 to 19 of this pamphlet the author describes the four 
fungous diseases of common occurrence in the cacao plantations of 
Bahia, Brazil, 

Phytophthora faberi is stated to be frequently responsible for the 
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loss of 20 to 30 per cent, of the crop, and causes a form of stem 
canker in addition to the more serious pod disease called locally 
^podridao parda’ [^grey rot’] and known elsewhere as black pod* 
This disease is very widespread and does most injury in the rainy 
season and in crowded plantations. Clearing the bush to allow 
free ventilation and avoid excessive humidity is advised, and also 
the burning of all diseased husks. 

Ladodiplodia [Botryodiplodia] theobromae is also widespread 
but is of less economic importance, as it is chiefly saprophytic and 
is rarely found on living parts. Stems, branches, and leaves are 
susceptible, but the pods are more commonly attacked. 

CorHchim lilaco-fuscu7rh [G. sahnonicolor^ causes a bark disease 
in which the mycelium destroys the tissues of the cortex. The 
damage caused is, however, negligible. 

The thread blight [witches’ broom] caused hy Marasmius 
perniciosus is common on cacao and is said to be found also on 
various other trees ; it can be controlled efifeetively with Bordeaux 
mixture. 

Doefh-Peteeskn (K.). Beretning fra Statsfr^kontrollen for det 
‘ 54. Arbejdsaar fra 1 Juli 1924 til 30 Juni 1925. [Report 
of the State Seed Testing Service for the 54th year of activity 
fx'om 1st July 1924 to 30th June 1925.] — TidsskT. for Planteavl, 
xxxii, 1, pp. 1-68, 1926. 

Section VII of this report (pp. 47-52) contains the following 
references of phytopath ological interest. All the 6 samples of 
wheat examined were found to be slightly infected by loose smut 
lUstilago tritici], which is stated to be of very rare occurrence in 
Denmark. Five samples showed OT to 4 per mille bunt [Tilletm 
tritici and T- levis] infection. ^Eighteen of the 29 samples of 
barley examined showed traces of loose smut [U. nuda] and 17 a 
very slight incidence of stripe disease [Hebninthoaporhim gra- 
mineum]. Of the 12 barley samples dusted with various new 
preparations, 8 remained entirely free from stripe disease and the 
rest showed only the slightest trace of infection. 

Of the 500 barley fields in Zealand inspected for stripe disease, 
Zl per cent, were completely healthy and 79 per cent, showed 
under 2 per cent, infection ; only 3 per cent, showed over 10 per 
cent, and 9 per cent, over 5 per cent, of stripe. As in former years, 
the Quid variety was more heavily infected than the Prentice. 

A similar inspection was made of 27 fields in Falster, in II of 
which the seed-grain had been disinfected with new preparations* 
Nine of these last fields were completely healthy while the 2 others 
showed only slight infection by H. gramvaeum. Thirteen out of 
the 27 fields were free from stripe, 7 showed traces of infection, 
and the remaining 7 from 2-5 to 13 per cent. 

Du'COMET' (V.) ;& Foix JE.). . introduction a nne 6tiide ' agrono- 
sniQ[iie des ronilles des c6r6ales. [An introduction to the study 
of cereal rusts from an agricultural point of view.] — Ann. des 
Bpiphyties, xi, 5, pp. 311-411, 10 coL pL, 1925. [Received 
March, 1926.] 

The first part of this paper, which is a very full review of the 
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present state of knowledge concerning cereal rusts throughout the 
world, contains an historical account of these diseases, including 
a summary of Eriksson's work and that of other investigators on 
the specialization, propagation, and overwintering of the pathogens. 
This is followed by a detailed account of Puccinia graminis (com- 
prising its morphology, modes of propagation from season to season, 
and relation to the barberry) and of the researches in different 
parts of the world on the biological specialization of this species. 
The other species dealt with on similar lines are P. gliiraarubm^ 
P. triticina^ P. dispersa, P. simplex, and P. coronata [P. 

The paper terminates by a discussion of the methods in use for 
the evaluation of the degree of varietal resistance of cereals to rusts, 
and of a new method of notation proposed by the authors. Briefly 
summarized, the latter consists in noting separately the number of 
uredosori found on the various organs; ears (awns and glumes, 
rachis, grains), stems, and leaves (leaf blade and sheath), expressing 
the intensity of infection by means of a scale of 5 degrees, from 0 tO' 
4 ; a system of coefiicients is further used which, applied to the. 
degrees of the scale, serve to express the relative gravity of the 
infection in the given location, and the figures thus obtained are 
reduced to a percentage notation by means of multiplication factors 
that are indicated. The method is illustrated by a number of 
tables, and sample pages of two note-books for entering the observa- 
tions are given. A bibliography of 606 titles is appended. 

Peltier (G. L.). A study of the environmental conditions 
influencing the development of stem rnst in the absence of 
an alternate host. III. Further studies of the viability of 
the urediniospores of Puccinia graminis tritici. — Nebrashm 
Agric, Exper, Stat, Pes. 34, 12 pp., 1925. [Received 

March, 1926.] 

The author continued his investigation of the bearing of relative 
humidity and temperature on the viability of the uredospores of 
Puccinia graminis tritici by the study of the behaviour of the 
spores of the biologic forms IX and XXI [see this Revieiv, ii/ 
p. 158] under the same experimental conditions as described in his 
previous paper on biologic form III [see this Review, ii, p. 14]. 
The results indicated for these two forms the same general relation 
as for form III between the viability of the uredospores and en- 
vironmental conditions, namely, that the lower tjie temperature the 
longer the spores retained their viability at all relative humidities,, 
while at any given temperature the spores were viable longest at 
the medium humidities. Uredospores of biologic form XXI kept 
at 49 per cent, relative humidity and at a temperature of 5® 0., at 
the end of one year gave 30 per cent, germination . and produced a 
heavy infection on 2 out of 12 plants inoculated. . . i .i 

The paper terminates by a discussion of the application of the 
technique evolved by the author to the storing of rust material 
during long periods. 

Peltier (G. L.). A study of tbe eaviroumeutal couditioM in- 
dueuciug the development of stem rust in the abseuce of an 
alt^rnatei host. JV. Oyerwintering of ur^inipsppres of 
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Puccima graminis tritici, V, Tlie period of initial infection 
of nrediniospores of Puccinia graminis tritici on Wheat- 
¥1. Iniineace of light on infection and subsequent develop- 
ment of nrediniospores of .Puccinia graminis tritici on 
Wheat. — Nebrasha Agric. Exper. Stat, Res. 35, 11 pp., 

1925. [Received March, 1926.] 

In the first part of this paper brief details are given of the 
experiments carried out during the period from 1920 to 1925 with, 
a view to ascertaining whether the uredospores of Puccinia 
graminis tritwi can overwinter under the environmental conditions 
prevailing at Lincoln, Nebraska. The results of the experiments 
and observation of naturally infected wheat plants in the field 
showed that uredospores collected after the month of January were 
no longer viable, as no germination could be obtained from them. 
The author therefore considers that the question of the over- 
wintering of the uredospores of this rust under the conditions at 
Lincoln may be safely answered in the negative. 

The experiments reported in the second part were planned to 
determine the time required by the rust, after reaching a susceptible 
part of the host, to enter the tissues. The first entry of a germ-tube 
into a leaf stoma was observed after an exposure to moist conditions 
of 3 hours ; although, at the end of this time, the number of plants 
infected was small, still some pustules were subsequently formed. 
At the end of 6 hours, the percentage of plants infected was 17, 
and with each additional hour of exposure the percentage of 
infection rose considerably, until after 24 hours nearly 90 per cent, 
of the plants were infected. When the length of exposure w^as 
extended beyond 24 hours, from 92 to 100 per cent, infection was 
obtained. When exposure was under 24 hours, only a few sori 
were formed ; even with 24 hours exposure, less than 10 sori per 
leaf developed, but the longer the exposure was prolonged, the 
greater was the number of the pustules produced. The author 
concludes from these results that under field conditions, the longer 
the conditions for infection remain at the optimum, the more uredo- 
sori will be produced, although some infection can occur when 
these conditions are maintained for only a few hours. 

The results of the experiments described in the third part, made 
in order to test the influence of light on the initial infection and 
subsequent development of P. graminis tritici biologic form XXI, 
showed that light is not a factor in the initial infection, but that it 
is essential for the subsequent development of the disease, in that 
it is essential for the growth of the host and as such contributes to 
the development of the pathogen, perhaps through a food relation. 

Esmarch (F.).. "Bie Bostkranklieiten des Getreides. [The rust 
diseases of cereals .] — Die Kranke Pflanze, iii, 1, pp. 4-9 ; 2, 
pp. 32-38, 1926. 

After a brief note on the importance of cereal rusts, with some 
figures of the losses from this cause in Germany in years of severe 
epidemics, the writer describes in popular terms the morphology 
and symptoms of the chief forms. 

The external conditions governing their incidence are discussed 
in the light of the writer's own observations and those of other 


352 


investigators, ^ In seasons when May is warm and moist, the 
incidence of Fuccinia glumarum is high ; similar conditions in July 
favour outbreaks of P. gramirds and P. coronifera [P. loliij. 
Other factors of importance in this connexion include the stage of 
development of the host at the time of infection ; the situation of 
the fields ; soil conditions ; date of sowing ; and effect of preceding 
crop. 

The concluding section of the paper is devoted to the problem of 
control by cultural measures and selection. The observations on 
varietal resistance made by Schaffnit and others are stated not 
to be applicable to Saxony, where work on these lines is urgently 
needed. 

Moueashkinsky (K. E.), 0 bjihhhhh MOKpot rojiOBHu na BereTai^Hio 
TTm eHurmT. [The effect of bunt on the growth of Wheat.]— 
Reprinted from Trans. Siberian Acad, of Agric.^ iv, 15 pp., 
4 graphs, 1925. [Received 1926.] 

After a brief introduction in which the present unsatisfactory 
state of knowledge in regard to the biology of cereal smut diseases, 
considered as the result of the interaction of host and pathogen, is 
pointed oub, the author describes experiments started in 1924 at 
the Phytopathological Section of the Siberian Academy of Agri- 
culture [at Omsk, Western Sibeiia] in an attempt to throw some 
light on the question by the comparative study of the behaviour 
of healthy and of infected plants in the open. The experiments 
bore chiefly on the effect of bunt on the development of a number 
of named varieties of spring wheat that were artificially inoculated 
with spores of TUletia tritici and T. levis ; they were continued in 
1925, and are stated to be still in progress, with particular reference 
to the influence of the origin of the spores on the development of 
subsequent infection. 

The results indicated that both species of TUletia exercise a 
stunting effect on their host which results in a shortening of all the 
iaternodes and in a considerable reduction of the total height of 
the infected plants. The stunting effect was less pronounced in 
stems bearing partly infected ears, the height of which was inter- 
mediate between that of the control and that of stems with entirely 
bunted ears. It was further noted that in partly infected stools the 
apparently healthy stems were shorter than those of the controls, 
the same being true also in the case of apparently uninfected stools 
grown from infected seed. This would suggest that the plants can 
outgrow the mycelium under certain conditions. The intensity of 
the stunting efiect, as measured by the reduction of the height, was 
not the same in the species and varieties of wheat tested, and also 
varied with the pathogen, being greater in the case of T. tritwi 
than in that of r. Zms. 

Counts made in all the plots of the plants that died at various 
moments of their growth indicated that the germination of the 
infected seed was reduced as compared with that of the controls, 
and that plants infected with both species of bunt died during their 
development. The percentage of death was not a constant figure 
and depended on the density of stand, on the time and depth of 
sowing, on the pathogen, and on the variety of wheat, the indica- 
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lioBS being that the less susceptible varieties (as judged by the 
number of plants infected) gave a higher percentage of deaths in 
relation to the number of infected ears. Although the immediate 
cause of the death of the infected plants still remains to be eluci- 
dated, an examination of the environmental conditions during the 
growth of the plants in the two years of the experiments leads to 
the suggestion that death was caused by interference with the 
transpiration of the infected plants. The author is inclined to 
attribute considerable economic importance to the mortality of 
the infected plants, as it may serve, as already noted by other 
investigators, to mask the losses caused by the disease, especially 
in drought years when the percentage of ears infected in the field 
may be very small even when the seed used is heavily infected and 
the weather during the time of sowing is favourable to infection. 
The reduction in the loss caused by bunt, in such years, is only 
apparent, since instead of bunted ears the disease leads to the 
premature death of the plants. It- is also pointed out that in 
breeding work, the selection of resistant varieties on the percentage 
■of infected ears, without taking into account the mortality in the 
plants, is not reliable. 

The paper ends by a discussion of the modifications brought 
about by infection with bunt in other organs of wheat, namely, in 
the length of the ear racliis, in the number of spikelets, the shape 
and weight of the grains, and the suppression of awns in awned 
varieties. 

Davis (R. J.). Studies on OpMobolus graminis Sacc. and the 
take all disease of Wheat. — Journ. Agrio. Res.^ xxyii, 9, pp. 
801-825, 6 pL, 5 figs, 1925. [Received March, 1926.] 

A detailed account is given in this paper of investigations on the 
take ail disease of wheat due to O^yhioholus graminis. 

Three single spore strains of the fungus were used throughout 
the experiments, and are referred to as the ‘New York V the 
‘Oregon’, and the ^ Arkansas ’ strains respectively. The varieties 
of wheat used (Goldcoin, California Club, and Marquis) all proved 
susceptible during the entire growing period, although more so at 
the seedling stage. 

The New York strain formed perithecia, averaging about 300 /x 
in diameter, both in pure cultures and on wheat plants growing in 
inoculated soil. The ascospores germinated rapidly and sent out 
from 1 to 3 germ«tubes which branched and rebranched, forming 
a network of hyphae. No secondary sporidia were formed, nor 
were any conidial stages observed. Numerous cultures of this 
strain, made from single ascospores, produced perithecia and mature 
ascospores, showing it to be homothallic. No perfect fructifications 
were obtained from the other two strains under similar conditions 
or when grown together in mixed cultures. The New York strain 
was somewhat more pathogenic to wheat than the others. 

Some variation was noted in the growth of the three strains at 
•difterent temperatures, 19^ to 24'' G. being the optimum for the 
New York strain and 23" to 24" for those from Oregon and 
Arkansas. Light, while slightly checking the mycelial growth, 
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greatly stimulated sporulation. All three strains grew within a 
Pg range of 3*0 to 10, the optimum hydrogen-ion concentration 
b^ng Pjj 6*0 and 6*8 for the New York and Oregon strains, 
respectively, and between 6*8 and 7-6 for the Arkansas strain. 

Experiments indicated that the fungus overwinters in plant 
refuse in the soil Infection seldom occurs above soil level. The 
fungus enters the unbroken epidermis of the underground portions 
of the leaf sheaths, culms, and roots, often growing along the 
surface and forming a mat of hyphae before penetrating the tissues.. 
There were indications that the cells are disorganized in advance 
of the growth of the mycelium. 

McKinney (H. H.) & Davis (R. J.), Iniiiience of soil temperature' 

' and moisture on infection of Wheat plants "by OpMoholus- 
graminis, — Journ, Agric. Res., xxxi, 9, pp. 827-840, 1 pL, 

7 figs., 1925. [Received March, 1926.] 

The authors considered that the conflicting opinions regarding the 
influence of soil temperature and moistui’e on the occurrence of 
foot rots of wheat were due to the fact that no specific foot rot had » 
been studied from this point of view. They therefore carried out 
a series of experiments with Opliioholiis graminis, the cause of 
take all of wheat. 

The experiments were conducted under greenhouse conditions at 
the Wisconsin Agricultural Experiment Station, Madison, with 
Goldcoiii wheat, the methods being similar to those used in earlier 
studies on Eelmi'nthospormm sativum [see this Revie^u, iii, p. 330]. 

For inoculation purposes, two strains of the fungus were obtained 
from Oregon and New York, respectively. 

Disease manifestations were divided into three types: (1) leaf 
and stem blight ; (2) infection of tiller bases ; and (3) root infection. 

The severity and type of injury, together with the efiect of 
diflerent soil and air temperatures on infection, are given in tabular 
fonn. 

The wheat seed gei^minated best at soil temperatui^es ranging 
from 12® to 20° C. and at soil moistures from 54*4 to 80 per cent, 
of the moisture-holding capacity. During the period of the 
experiments (20 to 31 days), the plants produced the greatest dry 
weight of the portions above ground at temperatures of from 20°' 
to 28° and at soil moistures from 71'6 to 80 per cent. Soil tem- 
peratures of 16° to 26° appeared favourable for root development. 

The optimum temperature for growth of the parasite was found 
to be 19° to 24° for the New York strain and 23° to 24° for that 
from Oregon. Infection of, and injury to, the wheat is favoured 
by moderately low temperatures (12° to 16°) and fairly high soil 
moistures (70 to 80 per cent.). Germination was not seriously 
affected and little injury was caused to the very young seedlings. 

Somewhat similar temperature and moisture conditions favour 
the growth of the parasite and that of the host plant, while the 
development of the disease is favoured by a considerably lower 
temperature range. In many cases the plants can outgrow an 
attack, even when the root system has been severely damaged. 
Hence it is often difficult to detect the full extent of infection in 
the field. 
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PeyKONEL (B.)* ^ptlIli5attlra ’ dello scudetto nelle cariossidi 
del Pnimento- [Tlie scutellum 'dot' of Wheat cariopses.] — 
Boll. R, Staz. Pat. Fegf., N.S., vi, 1, pp. 10-25, 1926. 

A distinction is drawn between the so-called ' nerume ' or / nero ' 
disease, characterized by black streaks and spots limited to the 
tufted end of the wheat grain, and the ' scutellum dot a brownish- 
black discoloration of the scutellum which is of frequent occurrence 
in Italy and the cause of which has been much disputed. 

Apart from the brown aureole on the seed coat over the embryo, 
no external symptoms are evident in the latter disease, and it has 
even been observed that the affected grain appears better nourished 
than the normal grain, and also weighs slightly more. The effects 
on germination vary. The results obtained by the author with 
the varieties Carlotta and Rieti 745, affected to the extent of 23' 42 
and 15*5 per cent., respectively, indicate that although the percentage 
of germination was slightly lower in the affected grain, the latter 
were more resistant to the grain moth Sitotroga cerealella. 

The alteration in the seed coats, characterized by the brown dis- 
coloration, affects especially the layer of horizontal cells overlying 
the epicarp, but also involves the latter, and the tissues down to ■ 
the aleurone layer, but not the embryo. In the brown area of the 
epicarp previous workers have reported the presence of brown 
hyphae of a fungus, and fructifications of Cladosporium heTbanmi 
were obtained when the afiected grain was germinated, or fragments 
of the tissue placed in a moist chamber. The presence of this 
common fungus, however, does not, in the author’s opinion, establish 
its causal relationship to the disease. His examination of typically 
discoloured kernels has showm only in very few cases the presence 
of G, herbarifjm. In many cases an olive-brown stromatic mass, 
with indications of the formation of pycnidia or perithecia, developed 
when the grain was placed under suitable conditions, with or 
without surface sterilization. It is concluded that G. herhatiim is 
at least not invariably the cause of the disease. 

Recent observations by the author indicate that the disease 
begins by a discoloration of the lodicules which are in close 
proximity to the scutellum. These are composed, at the base, of a 
swollen tissue of thin-walled cells, rich in nutriment, which collapses 
and dries up after the fertilization of the fiower. At this stage 
these bodies form a particularly suitable substratum for the de- 
velopment of fungi, and hyphae may frequently be found in them 
and passing from them to the integuments over the embryo. It is 
possible that the rapidity of drying up of the lodicules may be the 
determining factor in the causation of the disease and may explain 
its varying incidence in difierent seasons. 

It is stated that seed treatment with copper fungicides is practised 
in Sicily against this disease, and it is suggested that good results 
may follow the use of copper dusts for this purpose. 

Yolk (A.). Bie Untersucliung des Saatguts auf PusariumbefalL. 
[The examination of seed grain for Fusarium infection.] — ^ . 
IfachrichtenbL Beutsch. Pflanzem vi, 1, pp. 2-3, 

Ifig., 1926. 

In this paper the author describes a new method for estimating 
the infection of cereal seeds by 
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Flower pots, 15 cm. high and 14 cm. in diameter, were placed in 
water for 10 minutes and then filled with sharp river sand, mixed 
with 10 per cent, of its own weight of water, to within 6 cm. of 
the top. The sand used was practically free from infection by 
Fusarmm. For each experiment lOO.seeds were distributed evenly 
on the surface, pressed down, and covered with 2 to 3 cm. of sand. 
The pots were then kept at 8° to 12° C. in a well lighted room, and 
the humidity maintained at 95 to 100 per cent. If the seed was 
found to be infected, 16 pots containing only 25 seeds each were taken 
in order to determine the exact percentage of infection. After 18 
days the number of seedlings destroyed by the disease before they 
emerged from the soil was determined. 

The method is stated to be cheap, quick, simple, easy to repeat, 
and to approximate closely to natural conditions. Field experi- 
ments, however, are still necessary for estimating the effect of the 
treatment of seed with disinfectants against F'usarmm diseases as 
well as Tilletia. 

Maetin (W. H.). Oats smut control studies. — Forty -fifth Ann, 
Rept. Feiv Jersey Agric. Exper, Stat for the year ending June 
50, pp. 390-392, 1925. [Received March, 1926.] 

In a series of tests in the control of oat smut [Ustilago aveTiae'l 
by ten different methods, the best results were obtained with the 
formaldehyde (1 in 40) sprinkle, the incidence of infection being 
reduced from 4*13 to 0-16 per cent, and the yield per acre increased 
from 24'6 to 25*1 bushels. Approximately equal results were also 
given by the formaldehyde spray (1 pint formaldehyde in 1 pint 
water) and the copper sulphate dip (10 minutes in a solution of 
1 lb. CuSO^, 1 lb. salt, and 5 galls, water, followed by 10 minutes 
in milk of lime, composed of 1 lb. stone lime in 10 galls, water). 
These methods reduced the incidence of smut to 0*32 and 0*28 per 
cent., respectively, and the yield in the former was increased to 
25‘9 bushels per acre. Nickel carbonate and copper carbonate 
dusts (2 oz. per bushel) also gave very satisfactory results, reducing 
infection to 0-22 and 0«85 per cent., respectively, and increasing the 
yield to 26-4 and 25*4 bushels per acre. Kalimat (30 minutes’ 
immersion in a 0*25 per cent, solution), sulphur (4 oz. per bijshel), 
and equal parts of dehydrated copper sulphate and lime (1 oz. per 
bushel) gave fairly good control, but the last-named reduced the 
yield, 

Thomas (R. C.) & Tilford (P. E,). Bust treatments for the 
control of Oat smut. — ^Ohio Agric. Exper. Mat Bimonthly 
RtiZZ., xi, 1, pp. 18-23, 2 figs., 1926. 

The estimated loss due to the smuts of oats [Ustilago avenue and 
U, levis] in Ohio for 1925 was 4 per cent,, as compared with 1*5 
per cent, in 1924. 

The results of preliminary trials in 1921, made with the object 
of finding a fungicide which would be available for use in the dust 
form for the control of oat smut, indicated that copper carbonate 
(which is giving promising results >vith wheat) could not be de- 
pended upon for oats. No single compound appeared suflBciently 
^fiective, and further trials were made employing a combination of 


357 


funtyicides. These results indicate that while complete control m 
effected by the use of formaldehyde, combinations of copper 
sulphate, carbonate, or acetate, or of nickel carbonate, with mercuric 
chloride were reasonably effective and were definitely superior to 
copper and nickel compounds used alone. The results of experi- 
ments carried out in 1925 gave definite evidence of the satisfactory 
control obtained by using combinations of copper and mercury 
salts. For example, oats treated with a mixture of copper acetate 
and mercuric chloride (1 part of the former to 2 of the latter) gave 
only 0*2 per cent, smut, compared with 18 per cent, in the 
untreated seed. 

Practical instructions are given for the application of the dusts. 
Three ounces will fcreat one bushel of grain. The use of some form 
of closed container, such as a rotary churn, is recommended for 
mixing the dust with the grain. 

JoxES (D. F.) & Mangelsdokf (P. G.). The improvement of 
naturally cross-pollinated plants by selection in self-ferti- 
lissed lines. 1. The. production of inbred strains of Corn.— 
Forty-eighth Ann. RepL Connecticut Agric. Exper. Stat, {Bull. 
266), pp. 348-418, 88 figs., 9 graphs, 1925. [Received April, 
1926.] 

The following observations in the section of this paper on sus- 
ceptibility to disease (pp. 404-410) are of interest. 

The most common diseases of maize in Connecticut are smut 
(Ustilago) \zeae\ leaf blight (Helminthosporium) [turcic^iTnj, and 
various root, stalk, and ear rots due to Diplodia \zeae\ Gihberellci 
[saubinetii\ and different forms of Fusarium. Marked differences 
in smut infection were shown in the selected lines, of which two 
(105-14 and 110-17) remained completely healthy during' five 
generations [see also this Review^ v, p. 224]. Eleven strains had 
only one plant infected in any one year during the same period. 
Some strains habitually showed the smut balls on the basal nodes, 
others at the ear nodes or on the leaves and tassels. The most 
striking case of segregation of parasitism by the smut fungus 
occurred in line 110-3. In the F^ generation 4 per cent, of the 
plants were infected. In the Fg three progenies of twelve plants 
each were grown. In one progeny there was no infection ; in 
another all the plants were smutted and most of them killed ; 
while in the third there was 27 per cent, of infection. The original 
seed of the two first progenies was replanted the following year, 
when the resistant line showed only 1-7 per cent, infection com- 
pared with 45*2 per cent, in the susceptible. In the next genera- 
tion no smutted plants were seen in one line and 65*6 per cent, in 
the other. In the fifth generation the seeds of the susceptible line 
failed to germinate. 

The selected lines of the fourth generation showed pronouiiced 
differences in their reaction to Helminthosporium in the abnormally 
wet^ season of 1922. Seventeen of the 86 lines showed heavy in- 
fection, some being prematurely defoliated, with stunting of the 
ears and under-development of the grain. 

Outstanding differences in ability to stand erect and in freedom 
from moulds on the ears were observed in the third and subsequent 
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generations. In 19 22' only orie line (110-2) fuKilled both these 
requirements, though twelve were free from infection. This line 
had shown 4 and 10 Tier cent, of mould in the first and second 


generations, respectively. Another line, 105-20, showed 29"T7 
and 44 per cent, infection in the second, third, and fourth ^enera- 
tions, respectively ; while 112-11 exhibited 67 per cent, of fnouldv 

•6tirs in iudd, ^ 

FawcetWH. S.). diseases of Citrus trees i« Califoruia.— 

Lahfovnia Agric. Exper. Stat. Bull. 395, pp. 3-61 19 
1925. [Received March, 1926.] ^ ^ 

The bulls of this paper has been reprinted from Bulletin 360 
described following diseases are newly 

Dry rot, associated- with the presence of different species of 
iusarmm, is characterized in the early stages by a soft, Lmn rot 

producing an abnormally dark coloration o"f the wood-. Later^the 

affected are&s turn light brown and the texture of the bark becomes 
firm The decay may involve a large part of the woody cylinder 
of the root and acts indirectly on the aerial system of the tree 
which m characterized by a yellow discoloration and droppinrof 
«ie foliage and the production of an abnormally large crop of itnil 
0 the various phy.siological predisposing causes of the disease 
excespve soil moisture at the base of the -tree is thought to be the 
most important. Inoculation experiments with the above-mentionS 
species of Fusarmm gave negative results. In the early stao-es of 
the disease infection may be arrested by the excision of the declyed 
t ssue fo owed by the application of mercuric cyanide or mSt 
chloride 1 in 500) or Arrow carbolineum and, sLewhat iS W 

that of thick asphalt paint or tar. Thorough drainage and root 
aeration are important. 

. rot caused hy Armillaria mellea, is stated to be prevalent 

fsee T by cifrus W 

rtee this Memeu, v p. 37]. The disease is frequently accompanied 

bygumming near the base of the trunk. The death of affeS 
trees usually occurs in one to four years. The spread of the Wus 

3 'bgging trenchei round thrinfected 

ti ees and adopting the usual sanitary measures. Good results have 
further been given by the application to the soil, before replaitino- 
of D| 02. carbon bisulphide poured into holes ft. apart anriift: 

A form of gummosis similar to that caused by Biplodda on lemon 
trees has been shown by recent experiments to be due to a funo-fis 
resembling Botryosphaena onUs [see this Review, iv, pp 178 6361 
which also causes a rot of the fruil Gum is exuded in larie quant ’ 
ties from pockets^ in the trunk or large limbs. The inne? bark 
tissue IS often disintegrated and dissolv-ed, leaving elongated cavi- 
ties in the region adjacent to the cambium. The affected tissues 
are of a chocolate-brown colour. There is also a gSou zone 
near the cambium, similar to that produced by Botrvtis civ 
1 y^^ystis citrophthora [see this Review, ii, pm 539 540I ^ 

The most striking symptom of blast (Pseudomonas citLmteale) 
[see this Rev^ew, 11, p. 392 ; iii, p. 523] is stated to be Se deveTop' 
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ment of a brown to black area, usually starting in a tear or break 
of the wing of the petiole and rapidly extending into the leaf blade 
and to theliwig at the base of the petiole. There is a definite line 
of demarcation between living and dead tissue ; new callus forms 
under the affected areas ; and the initial black colour changes to 
reddish-brown, while scabs are piodueed on the dry bark. Girdling 
of the twigs may occur in exceptionally severe attacks. The bac- 
teria are most abundant in the layers near the cambium, the 
parenchyma being chieBy attacked. At high or medium tempera- 
tures there may be some gum formation. The ‘ black pit ' form of 
the disease occurs on lemons as sunken, brown, later black, spots, 
the inner white part of the peel also being affected. The tissues 
collapse and turn light to reddish-brown. The results of five years’ 
spraying experiments indicate that injury from this disease is 
largely preventable by the application of Bordeaux mixture in 
November, combined with proper cultural methods. 

Savastano (L.). Sulle cause aggravanti il mal secco uegli 
agrumeti del versaute orientale della Sicilia. [On the 

causes aggravating 'mal secco’ in the Citrus groves on the 
eastern slopes of Sicily.] — Boll. JR. Staz. Sperim. di Agrioinic. 
e Friittic. Acireale, 54, 7 pp., 1 fig., 1926. 

‘Mal secco’ [see below, p. 368] is stated to be prevalent in the 
•citrus plantations in the east of Sicily and is especially serious in 
the lemon groves. Its earliest record in Sicily dates back to 1861 
(when it was termed ‘ mal della gomma ’), bnt it was not brought 
to notice again until a few years ago [when the author attributed 
it to Pseiidoynonas citriimteale : see this Revieiu, iii, p. 523], appa- 
rently because in the meantime the practice of grafting lemons on 
the bitter orange, which is not susceptible to attack, had become 
general. The reappearance of ‘ mal secco ’ in recent years is attri- 
buted to the modern use of citron stocks, and to a newly-introduced 
method of irrigation adapted to the summer-ripening ‘ verdello ’ 
lemon, in which no water whatever is given in the early half of the 
summer, but the groves are then heavily irrigated. 

The control measures recommended by the author are limited to 
the improvement of cultivation and manurial methods, especially 
the free use of farmyard manure, and the pruning off of all infected 
branches at an early stage of the disease. In severely diseased areas 
it is better to abandon lemon growing and put the land under 
inarket garden crops for a time. 

Cook (M. T.) & Dozier (H. L.). Spraying Citrus fruits in IPorto 
'SAco.-^Porto Rico InsuL Exper. 8tat. Circ, 88, 23 pp., 5 fig-s., 
1925. [Eeceived April, 1926.] 

The most important fungous diseases of citrus trees in Porto Rico 
are stated to be scab {CLadosporium [Sporotrichiim'] citri) * greasy 
spot or false mel an ose, which is responsible for a conspicuous brown 
or black spotting of the tinder side of the leaves; melanose (PAo- 
'oiopsis citri)] anthracnose or wither-tip {ColletotrichuTn gloeo^ 
sporioides) ; stem-end rot and die-back (P. or Diplodia nata- 
lensis) ; and tear-stain (P. citri, G. gloeosporioideSi or the rust mite, 
1 hyllocoptes oleivorus). Brief notes are given on the symptoms of 
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each of these diseases, and full directions are added for their control 
by sanitary measures and spraying with Bordeanx-oii eratilsion, 
which should be applied weekly in rainy seasons and at 10- to 
14-day intervals in dry ones [see this Review, ii, p. 363]. The cir- 
cular further contains a number of useful hints on equipment, 
materials, and the preparation and application of the mixture. 

Hawkins (L. A.) & Barger (W. R.). Cold storage of Florida. 

Grapefruit. — U,S, Dept, of Agric. Bull. 1368, 6 pp., 1926. 

Investigations on the storage of Florida grapefruit were begun 
in 1917. Experimental work showed that fruit held in cold storage 
for six weeks to two months showed a tendency to become covered 
with sunken brown spots. The method adopted for the control of 
this trouble (known as ‘ pitting ’) was to ‘ cure ' the fruit by exposure 
to a temperature of 65° to 80° F., with a relative humidity of 55 
to 65 per cent., for one to two weeks. The testing of this process 
on a commercial scale started in 1922. The fruit used was of 
different varieties, including Duncan, Silver Cluster, and Walters. 

In the first experiment 343 crates of fruit picked on 27th and 
28th March, 1922, were exposed for 13 days to a temperature of 
67° to 85° (average 75°) with a relative humidity of 38 to 98 
(average 65) per cent. The loss in weight from shrinkage was 3*9 
per cent. Sixty boxes were inspected when the fruit was packed. 
The average decay from blue mould [Penicillium digitatum and 
P, italicuvi] was DS and that from stem-end rot [Phomo2:>sis citri 
or Diplodia natalensis] 1*1 percent. The merchantable fruit, 
amounting to 231 boxes, was shipped, after precooling, to Arlington 
(Virginia) and placed in storage at 32°. The first lot of 100 boxes 
was sold on 2nd to 6th June, when there was found to be 9-6 per 
cent, decay in the first-grade fruit, 5 per cent, in the second, and 
13*7 percent, in the third. In a second lot sold on 17th June the 
corresponding amounts of decay were 14, 5-5, and 14 per cent., re- 
spectively. In the last lot, sold on 6th and 7th August, the decay 
amounted to 37*5 per cent, in the first grade, 36 in the second, and 
44 in the third, with a considerable proportion of pitted fruit. This 
fruit, and some kept till September, was edible, but broke down 
rapidly at ordinary market temperatures. The fruit fetched 
$6*50 per box compared with $3 to $3-50 at the beginning of 
storage. 

The second car of grapefruit, picked between 8th and 15th 
January, 1923, arrived at Washington on the 25th, when some was 
cured at packing-house temperature for a week, and others exposed 
to kerosene-stove gas for 24 to 63 hours, before storage at 32°. 
Five weeks after storage, when 200 boxes were sold, there was 
hardly a trace of decay in the first-grade fruit, 0-92 per cent, in 
the second, and 0*47 per cent, in the third. On 14th March there 
was less than 1 per cent, decay in any of the lots, but some 
pitting. 

In the third experiment, fruit picked on 10th April, 1923, was 
cured in packing-house air for four days, a two-burner kerosene- 
stove being used at night. The temperature range was 79° to 84° 
and the relative humidity 47 to 73 per cent. The loss in weight 
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was 1>6 per cent. Tlie fruit ^ showed 4 to 5 per cent, decay on 
arrival at Arlington, where it was stored at 32°. After six weeks 
in storage the total amount of decay from stem-end rot and blue 
mould was 4*3, 3*98, and 8*15 per cent, in the first, second, and third 
grades, respectively. The corresponding figures a week later were 
3-39, 2*98, and 14*3, while the first and second grades showed 4-4 
per cent, bad pitting and the third grade 10*5. 

It was ascertained that considerably less decay occurs in fruit 
from which the ' buttons ’ have been removed [see this Revieiv, iii, 
p. 35], especially after a month’s storage. 

In the course of these investigations, a number of car loads of 
uncured fruit was examined. In one car load kept in cold storage 
for eight weeks 48 per cent, of pitting was found in the second- 
grade fruit and 28 per cent, in that of the first grade. Similar 
conditions were observed in another lot stored for about the same 
period. 

Narasimhan (M, J.). stamping out the holeroga of Areca, — 
Ilysore Agric. Calendar, pp. 25, 28, 1926. 

Since 1912, when preventive measures against koleroga of areca 
nuts {Phytophthora) [cirecae: see this Review, iv, p. 655] -were first 
instituted, the virulence of the disease has been very considerably 
mitigated, but complete eradication appears to present insurmount- 
able difficulties, except in absolutely isolated ai'eas. Where the 
gardens cover large blocks of 40 to 60 acres, failure to spray on the 
part of a few small holders may greatly increase the severity of 
the disease. Infection is further perpetuated by a number of common 
weed hosts of the fungus, e.g., Bryophylhvm calycimim [loc. cit.]. 
In view of these obstacles to the extermination of the disease, the 
adoption of a regular spraying schedule offers the only chance of 
reducing the annual losses due to the fungus. The total number 
of gardens sprayed during 1925 was 1,015,. covering an area of 
6,602 acres. 

Venkatarayan (S. V.). Black rot or koleroga of Coffee and its 
control. — Mysore Agria Calendar, pp. 37, 40-41, 1 pL, 1926. 

A brief description is given in popular terms of the black rot or 
koleroga disease of coffee (Corticiwm koleroga), which is stated to 
be often responsible for annual losses of 25 to 50 per cent, of the 
crop on estates situated in the wetter districts of Mysore. Direc- 
tions are given for the preparation and application of Bordeaux 
mixture with casein adhesive, and some particulars regarding the 
cost of the spraying operations [see this Review, iv, p. 540] are 
furnished. » 

McNamara. (H. C.).- Behavior of Cotton root rot at Creenville, 
Tes:., including an experiment with clean fallows.— 

Ag'nc. jRes., xxxii, 1, pp. 17-^24,4 figs., 1926. 

The present paper is a preliminary report of the observations 
made from 1919 to 1924 at the Cotton Breeding Meld Station at 
Greenville, Texas, regarding the annual spread of the cotton root 
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rot disease^ Fliymatotrichum {Ozonium) om-nivorum [see this 
Review, iii, p. 134]. Each year the infested areas were carefully 
mapped to show the distribution of the disease in each cotton row, 
as indicated by plants that died before the setting in of, frosts. 
The records show that during the period from 1921 to 1924 the 
disease advanced quite regularly, and suggest that the annual 
spread was approximately equal to the width of the annual border 
ring, averaging about 10 ft., the appearance of which was, however, 
much more distinct in some seasons than in others. Inside the 
border ring of dead plants there may occur a distinct zone where 
many of the plants, or even a majority, may survive, this inner 
ring roughly corresponding to the outer zone of the previous year, 
where all the plants had died. In general, the direction of spread 
appeared to be outwards. 

The results of an experiment [some details of which are given], 
in which two heavily infected plots were kept free from all plants, 
the first for one year and the second for two years, indicated that 
an absolutely clean fallow during two years may prove to be a 
means of control of the disease, as the second plot showed no dead 
plants or evidence of foot rot on being replanted with cotton after 
the fallow. The first plot, which showed dead plants on 64-4 per 
cent, of its surface in 1921, had its infected area reduced to 21-6 
per cent, in 1923, after the one-year fallow, this figure being further 
reduced to 17*4 per cent, in 1924, the second year after the fallow. 

Morris (L. E.). I. Mildew in Cotton goods. The growth of 
mould fungi on sizing and finishing materials. — Journ. Text, 
Inst, xvii, 1, pp. T1~T22, 1 pL, 1926. 

In continuation of the studies on the development of mildew 
caused by moulds growing on cotton goods [see this Review, iv, 
p. 280], the author studied the relative liability of the more 
important sizing and finishing raw materials to induce damage 
from mildew. 

A brief survey of other investigations on this subject is followed 
by a short account of the source and biochemical characters of 
certain of the substances investigated, the distinctions between 
cassava flour, cassava starch, and tapioca being especially indicated. 

The following species of mould fungi, isolated from cotton goods 
mildewed under ordinary trade conditions, were selected for testing : 
Aspergillns jiaviis and A^ niger, Cladosporium herbarum, Rkizopns 
arrhizus, two species oi Penicillium, and one of Fusarium. In 
each case the rate of growth on the diflferent sizing and finishing 
substances was determined, and also the time necessary for 
sporulation. 

The results indicate that the dextrins, and also wheat, rice, and 
cassava flours, permit the most rapid growth and production of 
spores, especially the latter group. An intermediate group is 
formed by wheat and maize starches, gum tragaeanth, and soluble 
starch. Tapioca flour (cassava starch), sago, and farina are stated 
to be least liable to allow of the development of mildew. In 
general, growth is favoured by the presence of sugars and nitro- 
genous material. 
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Morris (L. E.). II. Mildew in Cotton goods. The growth of 
mould fungi on steeped Wheat flour. — Journ. Text Inst, 
xvii, 1, pp. T23-T37, 4 figs., 1926. 

The growth characters o£ the seven species of mould fungi 
referred to in the previous paper [see last abstract] and also 
another, greyish-green, species of Aspergillus, isolated from grey 
cloth, were studied on hard and soft wheat flours, which had been 
steeped for different periods. The practice of steeping such flours 
prior to their use in sizing is stated to be customary. If preserva- 
tives are not added fermentation occurs in the flour. 

The results, as a whole, confirm the general opinion in the 
industry that a period of fermentation decreases the liability of the 
flour to develop mildew. This, however, was found to vary accord- 
ing to the species involved. The growth of Gladosporium herbarum 
and Fusarium is increasingly checked as the steeping period is 
lengthened. On the other hand, steeping has little or no effect on 
the growth of Aspergillus and Penicillium, which are responsible 
for the greater proportion of cases of mildew in sized goods. 

Similar specific differences were shown when the flours were 
steeped with the addition of 6 per cent, zinc chloride as an anti- 
septic. This checked the growth of the fungi, but its action on A. 
fiavus was only one-seventh of that on C. herbarum. In this case 
the duration of steeping did not affect the result. 

Neutralizing the fermented flour by the addition of caustic soda 
increases the liability to mildew, as does also, but to a less extent, 
removal of the acids by washing. . Washing also counteracts the 
effect of adding zinc chloride. With unsteeped flour, however, 
washing decreases the liability to mildew. 

The beneficial effect of steeping is probably largely due to the 
toxic action of the acid products of fermentation on the fungi. 
Washing eliminates acids, though it also removes some of the 
nutrient substances on which the fungi feed. 

Ota (M.). Sur q.xLelques champignons pathogdnes dn type Tricho- 
spornm heigeli Vnillemin. [On certain pathogenic fungi of 
the type, Trichosporum beigeli Vnillemin.] — Ami, ParasitoL 
Humaine et Comp., iv, 1, pp. 1-13, 3 figs., 1926. 

The cultural and morphological characters of the following fungi 
pathogenic to man : Mycoderma cutaneum, Parendomyces aster oides, 
P. balzeri, Trichosporum beigeli, and Hemispora rugosa are 
described. All were found to be practically identical in microscopic 
characters whether cultivated on solid or in liquid media. Yeast- 
like forms predominate in culture, but oidial forms were but little 
less frequent. Pseudoconidia budded off laterally from the myce- 
lium, and chlamydospores formed in the course of the hyphae, also 
occur. All stages of transition between the yeast-like and oidial 
forms and forms with more or less regular hyphae are figured. 
Still the author states that it is possible to distinguish each species 
by certain characters of growth and propagation which are briefly 
defined. He considers that they should all be referred to the genus 
Trichosporum T. cutaneum, T asteroides, T. halzeri, T. beigeli, 
and T, rugosum. This genus is considered to be closely related to 
Mycoderma Persoon. . , ■ 
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Ota (M,) & Gaillabd (H.). But nne teigne tridiophytique d'lm 
"boiride du Camerouai produite par ane espece noavelle de 
Grabyella, G, camerouaensis n. sp. [On a trichophytiG ring- 
worm of a Cameroon bovine caused by a new species of Gmbyella, 
G, camerounensis n, sp.] — Ann, ParasitoL Humaine et Comp, ^ 
iv, 1, pp. 14-21, 3 %s., 1926. 

Cultures isolated from a ringworm on a bull brought to Paris 
from the Cameroons were found to correspond closely to those of 
Griibyella alba and Boclinia glabra (Trichophyton album and T. 
glabrum), especially to the former. In view of slight differences in 
the microscopic characters it has been named G. camerounensis n. sp. 

The hyphae are 4 p broad, septate, and frequently branched. 
Stalked chlamydospores are abundant, 15 to 20 by 10 to 15 /i in 
diameter, thick walled, and formed by an enlargement of the tip 
of the branches. These sometimes assume an irregularly contorted 
form. Laterally borne chlamydospores, resembling conidia, are 
also found, but true conidia or aleuriospores are absent. Chains of 
arthrospores occur in large numbers, the cells being rectangular or 
I'ounded and 6 to 12 ^ in diameter. Some of these have a certain 
resemblance to the spindle-shaped spores of other dermatophytes. 

Heyderdahl (S. a.). Actinomycosis of the face and neck treated 
with radium. — Brit. Journ. of Radiology, xxxi, 306, pp. 1-14, 
4pl., 1926. 

The author reports the clinical history and results of treatment 
of 21 cases of ' actinomycosis faciei ’ and ' colli ' [? due to Actinomyces 
hovis] exposed to the action of radium at the Riks [State] Hospital, 
Oslo, Norway, between 1913 and 1923. In all cases the diagnosis 
was confirmed by microscopic examination. In the majority of 
cases gamma rays from concentrated preparations of radium were 
employed^ the rays being filtered through 1 to 2 mm. of lead. The 
results were uniformly successful, and no relapses have been 
reported to date. 

Miesoher (G.). Uutersuchungen hher das Vorkommen wachs- 
tnmsfordernder Wirknngen nach Kadiumhestrahlnng an 
menschenpathogenen Hyphomyzeten. [Investigations on the 
occurrence of stimulatory effects on the growth of human 
pathogens (Hyphornycetes) as a result of radium radiation.] — 
Fortschr, auf dem Gehiete der Rontgenstrahlen, xxxiii, 1, 
pp. 81-85, 1 diag., 1925. 

The writer conducted a series of experiments in which cultures 
of the dermatophytes Trichophyton gypseum and Achorion gypseum 
were exposed to the action of radium rays of varying intensity for 
different periods. In no case was any stimulatory efiect on growth 
observed; on the contrary, prolonged exposure to the rays tended 
to retard and finally to suppress development. 

Bardelli (P. C.). W possibxle vaccinare pre'veiitivameiite contro 
la liufangite criptococcica ? Hota preventiva. [Is preventive 
inoculation against epizootic lymphangitis possible ? Pre- 
liminary note.] — Ann* d' I giene^ xxxvi, 1, pp. 36-38, 1926. 

In connexion with a study on epizootic lymphangitis of the 
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horse, the writer carried out the following experiments on two 
horses: (1) was inoculated three times, at intervals of ten days, 
with 0*005, O-Ol, and 0-02 gm., respectively, of Rivolta\s Gryfto- 
coGcus [G, farcinimosus : see this Review, iv, p. 478]; in the case of 
(2) cultures of the human parasites, Monilia macroglossiae and M, 
castellanii [see this Revieiv, v, p. 98] were substituted for G:farcini- 
mosus, A month after the last inoculation both animals received 
three injections, at intervals of 14 to 16 days, of 0*08 gm. of a strain 
of G, farcinimosns isolated in October, 1923. 

A purely local and transitory reaction was produced in^(l) by 
each of the above-mentioned injections of (7. farcinimosus. Further 
injections, in which the dose was successively increased to 0*16 and 
0*'20 gm., were ineffective. In (2), on the other hand, the typical 
symptoms of epizootic lymphangitis developed after an incubation 
period of 31 days. 

It is possible, therefore, to confer a high degree of resistance to 
epizootic lymphangitis, under experimental conditions, by inocula- 
tion with C, farcmimosus (one strain of which has been shown to 
retain its virulence for over two years). It remains to be seen 
whether this treatment is equally efficacious in animals exposed to 
natural infection. 

Peckham (Jane F.). Study of yeasts from human sources. — 
Jonrn. Infect. Lis., xxxvii, pp. 53-61, 1925. 

Fifty-one cultures of yeasts from throat infections, bronchitis, 
stomatitis, and vaginitis were identified as follows : 45 were species 
of Monilia ’ [? Gandida, see this Revieiv, iii, p. 556] of which 38 
were pathogenic to rabbits and guinea-pigs ; five belonged to the 
g*enus ‘ Oidium' [1 Oo^^j^ora], of which three were pathogenic ; and 
one to Saecharomyces (non-pathogenic). Yeast 45, representing 
the pathogenic type, most closely resembles M. pinoyi (Castellani 
1910), from which it difiers, however, in the production of acid in 
galactose and saccharose. The cells are round and 5 to 6 /x in 
diameter, or oval and 4 to 5 by, 8 to 12 y. The elliptical forms 
give rise to a few septate hyphae on solid media and to many in 
liquid. Lateral and terminal chlamydospores are formed in old 
liquid cultures. 

This organism, injected into animals, caused lymphopenia ; induced 
the formation of antibodies; was toxic in systemic effect; and 
produced localized lesions characterized by necrosis, by an infiltra- 
tion of endothelial cells fusing to form giant cells, and by a 
proliferation of fibroblastic tissue which is very marked in the 
pancreas. .. 

_ From the effect of yeasts on the blood and tissues of animals, it 
is concluded that they may become additional etiological factors in 
infections primarily due to other organisms. 

Bkentzel (W. E.). The'pasmo disease of Flax. — Journ. Agric. 
xxxii, 1, pp. 25-37, 5 pi. (1 col), 1 fig., 1926. 

The disease of flax and linseed caused hy Phlyctaena linicola, 
and known in South America under the name of ^ pasmo ^ is stated 
to have been probably introduced some ten years ago into the 
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United States [see this Review, iii, p. 265] with imported seed. 
During the past three years it has been observed on seed flax at 
various points in North and South Dakota, Minnesota, and Michigan. 
Its symptoms in the United States appear to be identical with 
those described from the Argentine by Spegazzini (Aii. Mus. Nac. 
Buenos Aires (III), xiii, 1911) and Girola (An, Soc, Rural Argentina, 
liv, 1920). 

In the field the disease usually becomes apparent a short time 
before harvest in the form of scattered, brown areas that gradually 
enlarge. The plants at the margins of such patches are but slightly 
affected, while towards the centre many of the plants are completely 
defoliated, and the stems are brown and dry. Lesions develop first 
on the cotyledons and later on the other leaves, which may wither 
and fall or sometimes curl and remain attached. They are more or 
less circular in outline, varying in colour from greenish-yellow in 
the early, to dark brown in the advanced stages. On the stems the 
lesions develop first on the lower portions as somewhat elongated 
spots, and extend only partly around the stem. Later they occur 
on all parts of the stems and girdle them, extending longitudinally 
for several centimetres. At this stage the infected portions alternate 
with irregular bands of uninfected green portions, this giving the 
stems and pedicels a characteristic mottled appearance. In diseased 
plants many of the seed capsules fail to fill or develop only shrivelled 
seed, but when the disease appears late in the season the yield in 
seed may not be much reduced. In severe attacks flax grown for 
textile purposes may be much damaged. 

The pycnidia of the causal fungus, which develop abundantly on 
all the organs infected, are submerged, lens-shaped, largely incom- 
plete, in the early stages, but later almost complete, with small 
ostioles, and about 63 to 126 in diameter. The pycnospores are 
hyaline, subcylindrical, tapering slightly at the ends, straight, 
curved, or angularly bent, usually 3-septate, and 21-7 by 2*8 fx in 
diameter. In culture the fungus developed well at temperatures 
ranging from 17® to 29® C., the optimum temperature for mycelial 
growth being about 21®, while at 5® and 32® there was very little 
growth. 

Parallel inoculation experiments indicated that Phlyctaena Uni- 
cola is a much weaker parasite than Colletotrichum linicolum 
[0. Uni: see this Review, iv^ p. 219]. Under average conditions 
it appeared scarcely more than able to maintain itself on young, 
green flax plants, but later, when the plants begin to flower and 
develop seed, the disease becomes virulent and spreads rapidly. 
The lower areas of a field are usually the most severely attacked. 

Experiments conducted during the past two years indicate the 
existence of a wide range of varietal resistance to the disease in 
flax and linseed. The most susceptible were selections of the 
Argentine type, the commercial varieties of linseed — North Dakota 
Resistant No. 52, North Dakota Resistant No. 114, and North 
Dakota No. 155 — being much more resistant. A few hybrids, 
grown in experimental plots, appeared to be almost entirely 
immune. 

In the author’s opinion, the disease should be easily controlled 
in farm practice by seed disinfection with formaldehyde, burning 
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the infested straw, and crop rotation, since the fungus overwinters 
on the remains of the previous crop and viable spores were also 
found on the seed. ■ 

Esmaech (F.). Blattfall Tbei Azaleen. [Leaf fall of Azaleas.]— 
Die Kranke Pflanze, iii, 2, p. 41, 1926. 

Considerable damage is stated to be caused in Saxony by the 
fungus Septoria azaleae, which produces yellow or reddish-yellow 
spots on the leaves of azalea plants. Diseased individuals should 
be isolated and healthy adjacent plants sprayed with Bordeaux 
mixture. Fallen leaves should be collected and burnt. 

Nicolas (G.). Un exemple nouveau et certain de parasitisme 
chez les BCepatiques (Marchantia polymorpha Xt.). [A new 
and undoubted instance of parasitism in Liverworts {Marchantia 
polymorpha L.)]— Cbmptes Rendiis Acad, des Sciences, clxxxii, 
1, pp. 82-83, 1926. 

A sterile thallus of Marchantia polymer pJia, collected in February 
1925 in a withering condition and with a metallic, bluish-grey dis- 
coloration of the fronds, was found by the author to harbour^ two 
fungi, a mycorrhizal fungus localized in the lower portion of the 
thallus, and a second invading the cells between the tissues occupied 
by the former and the chlorophyll-containing tissue. In some cells 
the latter fungus formed either single terminal or catenulate inter- 
calar sporocysts in short chains, 10 to 15 by 8 to 10 /i in diameter, 
separated from the mycelium by a septum. Besides these bodies, 
four oospores, 12 to 13 /z in diameter, were found in the Marchantia 
thallus. All the starch in the host tissues was digested by the 
fungus, except at the apex, which was not invaded. Attempts to 
culture the fungus in artificial media gave negative results. 

The presence of sporocysts arising directly on the vegetative 
hyphae, and of oospores, leads the author to refer the fungus to 
Pythium, It differs from P. de Baryanum by its intercalary 
sporocysts in chains, and by the smaller size of the oospores, but 
the author vsuggests the possibility of its being a specialized strain 
of P. de Baryanum. 

Davis (W. H.), Xife history of Ustilago striaeformis (Westd.) 
Hiessl which causes a leaf smut iu Timothy. — Jour iu Agric. 
Pea, xxxii, 1, pp. 69-76, 1926. 

This is a brief account of the experiments at the Massachusetts 
Agricultural Experiment Station in an attempt to establish the life- 
history of Ustilago striaeformis, the cause of leaf smut of timothy 
grass (Phleum prateQise), some details of which were given by the 
author in a previous communication [see this Review, iii, p. 742]. 
The results indicated that the germ-tubes of the germinated smut 
spores from timothy do not penetrate the meristematic tissues in 
the leaves, stems, and floral organs of the host, and that infeetion 
of the seed seldom, if ever, occurs from the smut mycelium advancing 
from infected culms into the floral parts. Inoculation experiments 
on timothy seedlings showed that seedling infection is of common 
occurrence, and that the seedlings were most susceptible to infection 
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when the coleoptiles were from 1 to 10 mm. in length ; when the 
coleoptiles were 16 or more mm. long, no infection oecnrred. 

Under the local conditions U.striaeformis is stated to overwinter 
both as perennial mycelium in the bulb-like bases of the timothy 
plants, and as spores in the soil or in decaying smutted plants left 
in the field. In the spring the perennial mycelium may invade the 
new leaves and floral parts soon after or during their formation, 
thus producing a systemic disease. The spores in the soil pass 
through an after-ripening period of approximately 250 days, after 
which they retain their germinability lor about 72 days. In the 
author’s experiments, the smut spores did not remain viable in soil 
for two years. 

Savastano (L.). Jja cura del mal secco negli alberi fmttiferi. 
[The control of ‘ mal secco ’ in orchard trees.] — BolL R. Staz. 
S'perim. cli Agrmnic. e FruUic. Acirealey 51, 15 pp., 3 figs., 
1925. 

This is a popular account of the four types of disease, attributed 
by the author to bacteria, in Sicilian orchard trees (including citrus, 
apricot, peach, pear, loquat, mulberry, olive, fig, pomegranate,^ 
chestnut, and walnut), on which the author published a more 
detailed paper in 1923 [see this .Remetc;, iii, p. 523]. Particular 
attention is given to the description of the bacterial wilt (‘ mal 
secco’) and its distinction from the other orchard troubles with 
which it may be confused. The disease can only be checked at 
a very early stage. Annual pruning, for which practical instruc- 
tions are given, is effective in limiting its progress, but where the 
disease has reached an advanced stage the eradication of the trees 
is necessary. Inadequate manuring and irrigation are considered 
to be largely responsible. for the diseased condition. 

Rosen (H. R,). The number and arrangement of fiagella of the 
' fire Might pathogen. Bacillus amylovorns.— xviii, 
1, pp. 23-26, 2 pi., 1926. 

The author states that pure cultures of bacteria isolated by him 
in 1924 and 1925 from apples exhibiting typical symptoms of fire- 
blight, and subjected to a flagella stain developed by him (a descrip- 
tion of which is to be published elsewhere), showed rods with only 
single, polar flagella, while showing all the other characteristics of 
Bacillus amylovorus. Inoculation with these cultures produced 
typical symptoms of fireblight in pears. The bearing of the dis- 
covery, if confirmed, on the systematic position of the organism is 
briefly discussed, and it is pointed out that the generic name will 
require to be changed to either Pseudomo^tias, Bacterium, ov Phyto- 
monas, according to the system of nomenclature followed. 

Fukushi (T.). Studies, on the Apple; rust : caused : bj Crymno- 
■ sporangium ■ yamadae 3Eiyabe.--^/our'7i. ,, of Agric., 

HoMmido {Japan) Imper. Urdv,^ xv, 5, pp. 269-307, 4 pi. , 
1925. [Received April, 1926.] 

Of the fifty apple varieties inoeulated with Gymnos 2 :>orangium 
yamadae Miyabe [see this ii, p. 237], Fameuse and McIntosh 

were found to be resistant to the rust. Minute spermogonia were 
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produced, but no aecidia developed throughout the season. My- 
celial growth was found to be restricted to the leaf tissue immedi- 
ately beneath the abnormally small spermogonia, and did not 
extend so widely as in normal infections. 

The optimum temperature for the germination of the teleuto- 
spores ranges from 16° to 22° C., with a maximum and minimum 
of 30° and 7°, respectively. 

The aecidiospores of G. yamadae can only with difficulty be 
induced to germinate during the season in which they are produced, 
while those of the pear rust, (?. haraeanum Syd. ((?. asiaticjim 
Miy.), germinate readily under similar conditions. The germina- 
bility of the aecidiospores of G, yamadae was retained for periods 
of 177 and 212 days in the writer’s experiments. 

The basal portion of the leaf trace bundle is involved in the 
early stages of development of the gall produced by this fungus on 
chinensis. The parenchyma composing the greater part 
of the gall is formed by the medullary ray cells and the bast 
parenchyma cells of the stem, stimulated to abnormal growth and 
accelerated division. The fungous mycelium, with its binucleate 
•cells, is found throughout the gall tissue, except in the cork layers. 
It does not usually extend far into the stem in either direction 
beyond the base of the. gall. 

WiCKENS (G. W.). Apple scald. — Journ, Dept of Agric, Western 
Australia, 2nd Ser., ii, 4, pp. 492-493, 1925. 

A series of experiments was carried out to test the value of pre- 
pared wrappers in the control of scald on Granny Smith apples, 
four cases of which were kept in cold storage at an average tempera- 
ture of 33° [ F.] : (1) was wrapped in ‘ anti- scald ’ paper (Kalamazoo 
Vegetable Parchment Co., Michigan, U.S.A.); (2) in another Ameri- 
can production known as the * coronite mineral oil fruit wrapper ’ ; 

(3) in sulphite tissue paper; and (4) unwrapped. The fruit was 
examined on 1st October, 1925, after approximately four months in 
storage. On unwrapping the fruit the only noticeable difference 
was the somewhat more attractive appearance of the apples in (1); 
within 24 hours, however, scald began to develop in the fruit from 

(4) and to a lesser extent in (3). On 10th October nearly all the 
1G6 apples in (4) and 53 out of 106 in (3) were affected, while the 
incidence of scald in (1) and (2) Avas negligible. 

It was observed that a number of the affected apples showed 
symptoms of scald round the calyx. Nine out of twelve apples 
from case (3) allowed to remain in the paper on removal from 
storage developed scald round the calyx, and some of these were also 
affected elsewhere. 

Mobse (W. J.) & Folsom (D.). Apple spraying and dusting ex- 
periments 1918 to 1924:,— Maine Agric. Ex^Mr, Stat. Bull. 
325, pp. 125-184, 3 charts, 1925. [Received March, 1926.] 

During the period under review, spraying and dusting tests with 
various fungicides against apple scab [Yenturia inaequalis'\'w&s:^ 
■carried out at Highmoor Farm, Monmouth, Maine. These tests 
were in continuation of previous observations, started in 1910 on the 
^ame aica. Details are given of each year’s experiments, those of 
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1922 to 1924 being illustrated by charts, and the results are given 
in tabular form and discussed in relation to those obtained in other 
apple-growing regions of America. 

The conclusion drawn from 6 years’ results (there being no spray- 
ing in 1920) is that lime-sulphur, either dry or liquid, used alone or 
with lead arsenate in 3 to 5 applications beginning at the pink stage, 
gives the best control of scab under local conditions. A combina- 
tion schedule of lime-sulphur for the first application, followed by 
lead arsenate alone for the remaining two, gave a high percentage 
of smooth fruit. Bordeaux mixture (2-2-50 or 2-10-50) did not 
give good control of the disease and caused fruit russeting. 

Control by lime-sulphur was found to be possible even when the 
first spraying was given after the ascospores had begun to be dis- 
charged and had caused some infection of leaves and buds at the 
pre-pink stage. The amount of scab occurring in previous seasons 
appeared to have no effect on control. 

The use of a casein spreader for lime-sulphur applications in- 
creased leaf burning and was unnecessary for good control. Spray- 
ing caused more leaf fall, fruit dropping, and russeting than dusting 
with sulphur-lead arsenate dust, but gave, on the whole, better con- 
trol of scab. 

Taking an average from the 14 years, May 19 is given as the 
date for the pink application, and June 4 for the calyx application.. 
Untreated plots gave an average of 50 per cent, scab during thivS» 
period, against 8 per cent, on plots showing the best control by 
lime-sulphur spraying. 

In view of the fact that, during wet seasons, 3 applications onlj^ 
of lime-sulphur often proved unsatisfactory, from 4 to 5 are con- 
sidered more profitable. 

Less scab injury occurs in Maine than in many other apple- 
growing regions, probably owing to the more favourable climatic 
conditions of the State. 

Bremer (H,). Ausbaumoglichkeiten in der Pflanaenscliutzsta- 
tistik. (Beispiel : Die Beziehungen des Apfelfusikladinms 
znm Wetter.) [Possibilities of development in plant pi'otec- 
tion statistics. (Example ; the relations between Apple Ftisi- 
dadium and the weather.)]— DexiUch, Pjlmi- 
zenschutzdienst, vi, 1, pp. 1-2; 2, pp. 12-13, 1926. 

In connexion with a general discussion of the correlation between 
meteorological conditions and the incidence of plant diseases, the 
phenological data on apple scab {Fmidadium) [^Venturia inae- 
qualis] presented in an earlier paper [see this iii, p. 458| 

are recapitulated. Suggestions are made for various developments 
in the present method of collecting plant protection statistics^ 
especially in regard to the correlation between the incidence of 
scab and the amount of rainfall during the ten days previous to- 
blossoming. 

Waite (M. B.) & Siegler (E. A.). A metkod for the control of 
crown gall in the Apple nursery. — U,S, Dept of A gxdc. Giro. 

. 376, 8 pp., 8 figs., 1926. 

The problem of crown {Bacterium tumefaciens) control ins 
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the root-grafted apple nurseries of the United States is very serious, 
losses of 25 to 50 per cent, being common, while in very severe cases- 
95 per cent, of the trees may be attacked. Riker s and Keitt’vS 
theory that the disease is not responsible for malformations in re- 
jected nursery stock [see this Review, v, p. 83] has not been borne 
out by the writers’ investigations. 

In 1909 the senior writer demonstrated the practicability of con- 
trol by the immersion of stocks and scions in a formaldehyde solu- 
tion before grafting. Further experiments cari'ied out since 1921,. 
when the need for more exact information on the subject of control 
became pressing, have confirmed the value of this treatment. For 
the past three years an organic mercury compound (liydroxymer- 
ciirichlorophenol, known commercially as semesan) has also been 
tested with even more satisfactory results. Of the 2,619 grafts 
treated with the latter preparation in 1925, only 6*1 per cent, showed 
infection at digging, compared with 32*6 per cent, on the same 
number of untreated grafts. The proportion of large. galls was 
2 per cent, in the treated and 28*7 per cent, in the controls. 

Directions are given for the control of the disease by seedling 
selection ; ten minutes’ immersion of seedlings and scions in semesan 
(1 in 400, or approximately 1 oz. to 3 galls.) ; five seconds’ immersion 
of the grafts, wrapped in raffia or muslin, in the same solution ; 
storage of grafts under cool conditions and five seconds’ immersion 
in a freshly made solution of semesan before planting ; and frequent 
disinfection of all implements, benches, and the like. 

Smith (0. 0.). Crown-gall studies of resistant stocks for Prnntis. 
— Journ. Agric. Res., xxxi, 10, pp. 957-971, 3 pi.. 1925. [Re- 
ceived April, 1926.] 

The present paper is a preliminary report of the results of arti- 
ficial inoculation experiments started in 1913 in California with a 
view to finding stocks resistant to the crown gall organism, Pseudo- 
monas [Bacterivjml tumefaciens, for grafting with the resistant 
species of Prwmis [see this Review, iii, p. 510]. Forty species of 
Prmhus and Amygdahis, many of which were represented by 
several varieties, were inoculated by needle punctures with pure 
cultures of the organism, the results indicating the existence of 
great differences in susceptibility among these species and often 
between the varieties of the same species. This was especially, true 
for Prwnus domestica, some varieties of which (e.g., Italian prune, 
German prune, Golden Drop, &c.) exhibited strong resistance, 
infection resulting in only 15 per cent, or less of the inoculations. 
The seedlings of these varieties should be tested for inheritance of 
resistance. P. armeniaca S:P.1. 32834 andP. armeniacamandsku- 
rica seemed to show a higher resistance than the commercial varie- 
ties of apricot or their seedlings that have been tested so far- 
preliminary inoculation tests on seedlings of P. indicated 

a considerable variation in their susceptibility to crown gall, but 
the Jesuits suggest the possibility of finding a bighly resistant 
strain of this species. The highest degree of resistance was found 
in P^ mume, which was tested during seven years. Out of 4,950 
inoculations only 307, or about 6 per cent., developed infection. 
Even the more susceptible varieties of this species gave only about 
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13 per cent, infection. In tlie two last-mentioned species, as well 
as in P, 2^umilay P. besseyi, and P. alleghamensis, the resistance 
appears to be a specific character, but further tests are necessary to 
confirm this. Amygdahis onwa, the smooth stone peach of Ghiiia, 
showed a very satisfactory degree of resistance, while J.. tangutica 
and il. pemca potaniwi also gave promising results, being much 
more resistant than standard commercial varieties of peach. 

It is pointed out that the inoculation by punctures is a test much 
more severe than would ordinarily be found under natural condi- 
tions, and that probably some of the species tested would have been 
entirely i^esivstant under nurseiy conditions. 

Species oi Amygdahis exhibited a high percentage of infection 
in seedlings raised from stones planted in soil inoculated with frag- 
ments of crown gall tissue, but one-year-old seedlings of the species 
tested, when planted in soil thus inoculated, gave a lower percentage 
of infection than the trees inoculated through punctures on the 
twigs. 

No practical method for using germicides in treating germi- 
nating stones or roots of the peach can as yet be recommended. 



McClelland (N.) & Tiller (L. W.). Causes of flesh, collapse. — 
Fruit World of Australasia, xxvii, 1, p. 34, 1926. 

This is a reprint of a preliminary report in connexion with 
experiments in cold storage of apples at the Caw thron Institute, 
Nelson, New Zealand. 

The authors state that the evidence accumulated up to date indi- 
cates that the storage trouble of apples known in New Zealand as 
flesh collapse [see this Revieiv, ii, p. 316; iii, p. 403] is the same as 
that elsewhere described under the name internal breakdown [see 
this Bevieiv, iv,p, 173]. A low temperature (32° to 34° F.) favours 
the development of this trouble, even when the humidity is low 
(less than 60 per cent.); while with higher humidities the disease 
still further increases. Although flesh collapse would probably be 
entirely prevented at a temperature of about 40° losses from 
fungous rots would be increased and the storage life shortened by 
these as well as by the quickening of the vital processes of the 
fruit. 

The problem of control would appear to be, therefore, the deter- 
mination of a suitable temperature and humiditj^ to secure the 
minimum loss from these tv\^o causes combined [see also this 
V, p. 308]. 

Harrison (J. E.). Cold storage of "Feaxs.— Fruit World of Aus- 
tralasia, xxvii, 1, pp. 30-32, 1926. 

After a brief summary of the results of the temperature, maturity, 
and variety tests carried out in America in connexion with the cold 
storage of pears [see this JSet?i6uviv, p.41], the author refers to tests 
made in Victoria which confirm in the main the American results. 
In recent experiments on the influence of maturity and temperature 
on keeping qualities, two consignments of William pears at different 
stages of. maturity, one fully grown and marketable but still firm 
and greenish in colour and the other picked; before maturity, were 
stored at 32°, 34°, and 37*' F. After eight weeks there was very 
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little difference between the fruit of the two consignments, but after 
ten weeks, those of the second picking were superior, having a better 
taste and showing no signs of wilt, while the fruit of the &st pick- 
ing had all commenced to wilt. The second picking maintained a 
distinct superiority for some weeks longer. Blackening appeared 
to take longer to develop on the fruit of the second picking, although 
eventually both consignments were equally affected. 

The fruit stored at 32° gave the best results. Both lots of fruit 
were kept at this temperature for 13 to 14 weeks with fair success, 
after which browning developed, particularly in the lot picked 
early. 

Dutton (W. G,). Spraying Bewherries for anthracnose. — Miclii- 
gan Agric. Ex^per, Stat. Special Bulk 144, 13 pp., 2 figs., 
1925. 

Anthracnose {Plectodiscella veneta) has in recent years caused 
considerable damage to dewberries [Ruhus spp.] in Michigan. 

An account is given of spraying experiments in 1922 to 1924 for 
the control of this disease. The results indicate that a delayed 
dormant application of lime-sulphur (5 galls, in 100, with 1 lb. cal- 
cium caseinate) when the buds are one-half to three-quarters of an 
inch long, and a summer application of Bordeaux mixture (4“*8— 100) 
about one week before the flowering period, is effective and amply 
repays the cost of treatment. 

Moniz da Maia (R.). Contribuicao para o estudo da importancia 
fitopatoldgica do ‘ ScMzopliyllum alueum ’ (In.) Schroet., em 
Portugal. [On the phytopathological importance of Schizo- 
phyllum alneum (L.) Schroet. in Portugal.] — Revista Agro^ 
ndunica [Lisbon], 4th Ser., i, 1, pp, 20-22, 1924. [Received 
April, 1926.] 

In the spring of 1921, a disease of olive trees attributed to 
Schizop}hylhim alneum [aS. commune] was brought to the notice of 
the Laboratory of Vegetable Pathology, Lisbon. A characteristic 
necrosis and peeling off of the bark was found at the base of the 
afiected stems, on which were fructifications of the fungus, the 
parasitic nature of which is regarded as having been proved,. 
The disease is largely attributed to the unfavourable soil conditions, 
which were also responsible for the prevalence of Gyeloconium 
oleagimhm. 

In addition to the olive, S. alneum is stated to occur in Portugal 
on Rohinm pseud-acacia, pine, poplar, willow, apple, and pear. 

Gadd (C. H.), Bunchy top disease of Plantains. (A review).— 
Tto 2 J. Agriculturist, Ixvi, 1, pp. 3-20, 1926. 

This is a full review of the present state of knowledge regarding 
the bunchy top disease of plantains [i¥usu paradisiaca], containing 
an account of its geographical distribution (Fiji, Australia, Egypt, 
and Ceylon) on banana [Al, sapientum] and plantain, and a dis- 
cussion of the various theories on its primary causes. 

The disease in Egypt has been attributed to nematodes, but the 
description and published illustrations appear to indicate that it is 
the same as the Geylon bunchy top. In Fiji there is evidence that 
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selection has been effective in developing resistant plants. A 
separate section deals in detail with the incidence of the disease 
in the various divisions of Ceylon, and the paper terminates with 
•a reproduction in extenso of the recent report of the Investigation 
Committee of the Bunchy Top Control Board of the Government 
•of the Commonwealth of Australia, already noticed from another 
source [see this Reviezv, v, p. 310], 

.Panama disease of Bananas in the Canaries and West Africa. — 
Trop. Agrimltnre, iii, 1, p. 8, 1926. 

It is stated tliat, according to information received froih the 
Imperial Bureau of Mycology, the Panama disease of banana is 
present in the Canaries on the Cavendish, Chinese, or dwarf banana 
iMtisa caveoidishii], and in Sierra Leone on the Gros Michel and 
Guinea Negro varieties. In the West Indies the Cavendish banana 
is regarded as very highly resistant to or immune from this disease, 
llie Fitsarium isolated from the vascular system of afiected 
Cavendish bananas in the Canaries behaves in culture like F. 
4nbhense from the West Indies. The possibility that the organism 
in the Canaries is a different biological strain of F, cubeiise is 
referred to. 

Since the strain of the fungus in the West Indies rarel}^, if ever, 
attacks the Chinese banana grown there, it is advisable to take 
precautions against the introduction of the strain from the Canaries. 
It is therefore recommended that no banana suckers should loe 
introduced from the Canaries ihto any British West Indian territory 
except for experimental purposes and then only from quarantined 
.areas, and certified as free from Panama disease. 

VlI.LEBlEU (G. & Mme). I»a composition et Taction des bonillies 
cupriques. [The composition and action of copper mixtures.] 
— Gomptes llendus Acad. d'Agric. de France^ xii, 2, pp. 65-70, 
1926. 

During the period 1924->5 the writers made arrangements for 
practical testing of their basic copper mixtures [see this Review^ iv, 
p. 297] at various experiment stations. Two formulae were used, 
both of which are stated to give identical results, namely, (1) copper 
sulphate 10 per cent. ; magnesium sulphate 20 per cent. ; and ground 
hydrated calcium sulphate 70 per cent. ; (2) copper sulphate 20 per 
^cent. ; magnesium sulphate 20 per cent. ; and calcium sulphate 60 
per cent. The magnesium sulphate possesses no fungicidal proper- 
ties aiid acts merely as an adhesive [see this Remew, iii, p. 464]. 
The cost of these preparations is estimated at 40 to 63 centimes 
per kg. The mode of application is similar to that of copper sul- 
phate, 3 kg. of the powders being mixed with 3 kg. of quicklime in 
1 hectol. of water. 

In 1924 the untreated vines at Beaune were heavily attacked by 
mildew [Plasmopara viticola^ in August, a large part of the foliage 
being destroyed and 95 per cent, of the remainder showing sympr 
toms of infection. The plots treated with Bordeaux mixture or 
with the basic copper mixtures (last application 21st July) remained 
free from the disease. No distinction could be drawn between 
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these two forms of treatment, both of which were reported to be 
perfectly efficacious. • 

In 1925, 50 per cent, of the foliage of untreated vines was 
destroyed at Beaune during an attack which occurred in August. 
As in the previous year, the plots treated with the basic copper 
mixtures or Bordeaux mixture ^last application on 1st July) 
remained healthy. 

At fipernay in 1925 the untreated vines had lost practically all 
their foliage by September, while those receiving applications of 
alkaline Bordeaux mixture or the basic copper mixtures (last 
treatment 21st July) were in perfect condition, yielding, respec- 
tively, 5-2 and 5-5 kg. of grapes per 25 vines, compared with 1.1 kg. 
in the control. , 

Tisdale (L. E.). Colloidal sulphur; preparation and toxicity. — 
Aral. Missouri Bot, xii, 4, pp. 381-417, 1 pL, 4 graphs, 

1925. [Received April, 1926.] 

Methods have been devised for the preparation of promising 
colloidal sulphur suspensions for use in practical spraying [see this 
Review, v, p. 237]. In the preparation of colloidal sulphur from 
sodium thiosulphate (hypo) and sulphuric acid, the most satisfactory 
method was as follows. Fifty gms. of hypo were dissolved in 
40 c.c. of water and warmed to 40° to 50° C. ; 40 c.c. of H2SO4 (sp. 
gr. 1-84) were measured into a 500 c.c. glass cylinder. The warm 
saturated solution of hypo was added slowly to the HgSO^, and 
80 c.c. of warm water (30° to 40°), followed by the same quantity 
of 1 per cent, glue solution (which was found to be the most satis- 
factory protective colloid), were added immediately to the mixture. 
The stability of the solution was found to be very largely dependent 
on the temperature. After 48 hours the reaction of the mixture 
was adjusted to Pjj 4«2 with a saturated solution of Na^COg, and 
then aerated for 30 minutes to eliminate SO^. The addition of 
water as indicated is a very important step in the process, changing 
the physical state of the solution to such a degree that stability is 
ensured for several days even without the addition of a protective 
colloid. The neutralization of the mixture may also be effected by 
a saturated solution of dibasic sodium phosphate. This may be 
added immediately to the hypo-acid mixture, thereby obviating the 
48 hours’ delay. 

In the preparation of colloidal sulphur from lime-sulphur the 
most satisfactory mode of procedure was as follows. Fifty c.c. of 
freshly made lime-sulphur were measured into a glass beaker of 
600 C.C. capacity. One gram of dry-flake glue was dissolved in 
200 c.c. of water and mixed with the lime-sulphur while warm (35° 
to 40°). Ten c.c. of HNO3 were diluted and added to the lime-sulphur 
until a reaction of Pjj 4*2 was obtained, and the mixture was 
allowed to set for several hours in an open container to remove 
HjjS. This gave a final dilution, in respect to the original lime- 
sulphur solution, of 1 to 9. The mixture contained about 1*8 per 
cent, sulphur. By this method stability for several months is 
ensured. 
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The following method was used in the preparation of colloidal 
sulphur by means of SOg and HgS. Sulphur dioxide (compressed 
liquid) and hydrogen sulphide (made from FeS and 1 to 1 hydro- 
chloric acid) were passed simultaneously into a 2-litre flask con- 
taining 1,500 c.c.of water through two inverted thistle tubes closed 
with perforated parchment paper, set in a rubber stopper. After 
three hours a slight excess of H^S was introduced to free the solu- 
tion of SOg. The suspension thus formed contained 12 per cent, 
sulphur and possessed great stability. In this method the gases 
are introduced into the liquid in the form of fine jets, thus permitting 
thorough mixing in the solution. The mixture thus obtained was 
found to be injurious to the foliage of plants, but this objection 
was removed by the adjustment of the acid reaction (Pjj TO) to- 
Pjj 4*2 with a weak solution of Na 2 lIP 04 , after aeration for 48 
hours. The resulting solution remained stable for three months. 
Later the colloidal sulphur w^as coagulated with NaOl and allowed 
to settle out of solution in the form of a thin paste, containing* 
about 70 per cent, of water. This began to crystallize and lose 
toxic properties in about a month, unless it was resuspended in 
Avater shortly after preparation, when it kept for eight months. 

The colloidal sulphur mixtures prepared by the above methods 
were found to be toxic to a number of organisms, including most 
of those used in Young's previous tests [see this Review^ ii, p. 460], 
under laboratory conditions. The products spread well, and have 
good adhesive properties ; they caused no injury to foliage under 
the conditions of the tests. 

It appears evident that the toxicity of different forms of colloidal 
sulphur is due to different toxic substances. The properties of the 
toxic substance of colloidal sulphur prepared from SOg and 
which is slightly volatile, differ from those of the pentathionic acid 
of Young’s hydrophilic colloidal sulphur [loc. cit.], and are most 
marked at higher temperatui^es. A gradual increase was observed 
in its toxicity, beginning at Pjj 4*2 and continuing to 5*4, while 
there is a rapid increase at higher Pjj values. Young’s hydrophilic 
colloidal sulphur exhibits the greatest toxicity at Pjj 4*2 to 5-4 

Colloidal sulphur preparations are most stable between Pjj 3*0 
and 5-4. The loss of stability is accompanied by destruction of the 
toxic property. 

In a modified form, the products described in this paper (particu- 
larly the preparation made from lime-sulphur) were very effective 
against apple scab lyenturiainaequalisl in Pennsylvania in 1924. 

Toro (R. A.). Xa influeucia del ambiente en la protecciosi de las 
plantas contra enferanedades. [The influence of the environ- 
ment in the protection of plants against diseases.] — Porto Rico 
InsuL Ewper. Skct Oirc, 90, 10 pp., 1925. [Received April, 
1926,] 

The writer briefly discusses, with illustrations from current 
phytopathological literature, the influence of humidity,* tempera- 
ture, and soil reaction in the protection of plants against disease ; 
and the prevention of infection (a) by arresting the dissemination 
of the pathogen, and (6) by producing a modification in the relation 
between the development of the pathogen and that of the plant. 
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In Porto Rico the black rot of onions (Maerosporium iMrasiti- 
mm) [see this .Reviewyiii, p. 498] is stated to be secondary to the 
ravages of insects, which may be lessened by a free circulation of 
air round the plants. The incidence of Ros&lliThia hu'iiodes on coffee 
may be greatly reduced by thinning out the shade trees and thereby 
exposing the plants to the sun. Similar measures are stated to be 
effective also against citrus scab (Sphaceloma fawcettii) [Sporo- 
trichum citri]. The slightness of the damage caused by potato 
blight (Phytophthora infestans) and tobacco mildew (P. nicotianae) 
in Porto Rico is attributed to the relative dryness of the soil. 
Various other examples are cited of the beneficial effects obtained 
by a modification of soil humidity. . ^ ^ 

The virtual absence of onion mildew (Pe^ronospora bchleideni) 
and bean anthracnose {Golletotriclmm lindemiithianum) in Porto 
Rico is ascribed to the high temperatures, which inhibit their 
development. During his investigations on banana anthracnose 
(Gloeosporium miisartmn) [see this Review, iv, p, 103] the writer 
observed that the incidence of infection was much greater at high 
altitudes than in low-lying situations. Sderotiiim griseum is 
stated to attack bananas growing in impermeable soils with great 
severity. 

There are two methods of arresting the dissemination of a 
pathogen, namely, the interposition of obstacles, such as wind- 
breaks, and the elimination of the means of transmission of the 
spores, e. g., by increasing the distance between the plants. 

In certain cases the development of the pathogen may be 
influenced by the condition of the host at the time of infection. 
Thus anthracnose of beans may be largely prevented by sowing 
during a dry period. 

Dickinson (S.). A simple method of isolating and handling 
individual spores and bacteria. — Ann. of Botany, xl, 157', 
pp. 273-274, 1 fig., 1926.] 

A brief description is given of an apparatus for picking up 
single fungal spores or bacteria, made to the author’s design by 
Messrs. Ogilvy, 20 Mortimer Street, London, W.l. 

Duggab (B. M.) & Armstrong (Joanne K.). The, effect of treating 
the virus of Tobacco mosaic with the juices of various plants. 
Ann, Missouri Bot. Gard.yxii, 4, pp. SSO—SGG, 1925. [Received 
April, 1926.] 

A series of experiments [the technique of which is described] was 
carried out to determine the effect on the tobacco mosaic virus [see 
this V, pp. 194, 195] of dilution with the juice of various 

plants. The mixed juices were kept at room temperature for about 
two hours and then placed in a refrigerator at 3^ C. for 15 to 18 
hours,.'' 

The tobacco mosaic virus was found to be efiecti vely inactivated 
by poke weed {Phytolacca clecandm)]\xiQ^ at a dilution of one in five. 
The juice of Batura stramonium wbs effective at a relatively high 
dilution (1 in 100), while that of geranium (Pelargonium up.) caused 
a reduction in the number of diseased plants from 20 to 8 and 3, at 
dilutions of 1 in 10 and 1 in 100, respectively. The juice of the 
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remaining plants tested (cotton, squash \GucuThita\ potato tubers, 
sweet potatoes, and apples) exercised no effect on the virus. 

The possibility that the reaction of the juice might be an impor- 
tant factor in the production of inactivation was excluded, since 
colorimetric tests showed that the hydrogen-ion concentration was 
higher in the apple juice, which gave negative results, than in any 
other tested. JFurther experiments (to be reported elsewhere) also 
indicated a relatively high tolerance of the mosaic virus towards 
acids. Aspergillus niger and Bacterium procUgiosum made rapid 
and profuse growth on pokeweed juice, showing that the latter 
possesses no general germicidal properties. Since all the plants 
with inactivating juices are hosts of more or less pronounced forms 
of mosaic, it must be ‘assumed that the inhibitory effect is specific 
with reference to the tobacco mosaic virus. 

Preliminary tests were made to determine the possible relation of 
the larger colloidal particles in the pokeweed juice to inactivation. 
The filtrate obtained by passing the juice through a cylindrical 
porcelain atmometer cup under a pressure of one-half atmosphere 
was used, as in the above tests, for the dilution of the mosaic virus 
subsequently employed for inoculation. When the relation of virus 
to filtrate was 1 in 10, the incidence of infection was nine out of ten 
plants inoculated ; complete inactivation was effected at a concen- 
tration of 1 in 100. Filtration through such a filter (which does not 
admit of the passage oi Bact prodigiosum) would seem, therefore, 
to reduce the effect of the juice. 

Some loss of inactivation capacity also followed the dilution of 
pokeweed juice with an equal quantity of distilled water, with 
subsequent centrifuging for half an hour at 1,500 revolutions per 
minute. At a concentration of 1 in 10, two out of ten plants 
developed the disease. 

Negative results were given by inoculation of young tobacco 
plants with the leaf tissue of the individuals remaining healthy 
after inoculation with the virus inactivated by pokeweed juice, 
thus disposing of the possibility that in such individuals the disease 
is so mild as to produce no external symptoms. A number of the 
plants that had received the virus inactivated by pokeweed juice 
were subsequently inoculated with untreated diseased tobacco juice 
and all developed the typical symptoms of mosaic in less than 15 
days. 

Gbatia (A.) & Ehodes (Bernice). The Twort-d’H6relle pheno- 
menon. — Lancet^ ccx, 5343, pp. 204-205, 1926. 

Referring to TworFs recent work on the action of the transmis- 
sible lytic principle on dead bacteria [see this Beview, v, p, 239], 
the writers describe a series of experiments which, they claim, 
suggest an entirely different interpretation. 

A test was made in which a broth suspension of dead staphy- 
lococci was pipetted into four sterile test-tubes, of which (1) received 
two drops of sterile broth ; (2) one drop of sterile broth and one of a 
living staphylococcus culture ; (3) one drop of sterile broth and one of 
filtered lysin ; and (4) one drop of filtered lysin and one of a living 
staphylococcus culture. After three days' incubation at 37° 0., (1), 
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(2), and (3) remained turbid, while (4) showed a striking, though 
incomplete, clearing. 

The filtered lysin alone, therefore, is unable to dissolve dead bac- 
teria, but when associated with living organisms a marked clarifica- 
tion results. Control tests showed that such a result could only be 
obtained with bacteria of the same species. 

The preceding experiment was repeated, using saline instead of 
broth suspensions. Tubes (1) and (3) remained turbid, while (2) 
became as clear as (4). In this case it is evidently not the lysin 
which dissolves the dead bacteria, but the living organisms. ^ The 
same process no doubt occurs in broth, but in this mediuni the living 
bacteria multiply actively and conceal by the opacity of their own 
growth the clearing of the dead suspension. 

In a further test, the bottoms of four sterile test-tubes were filled 
with broth suspension of dead staphylococci up to a stricture made 
in the middle, and appropriate amounts of filtered lysin and living 
bacteria were added as in the first experiment. Immediately after- 
wards the stricture was closed in a gas flame and the sealed tubes 
incubated at 37° for three days. Tubes (1) and (3) remained turbid, 
while (2) and (4) were cleared. As in the saline experiment, the 
living bacteria in (2) dissolved the dead emulsion as well as in (4), but 
as they were unable to grow in sealed tubes the clearing remained 
visible. On opening (2) and pipetting the clarified mixture into 
an ordinary test-tube, the living bacteria multiply in a few hours 
and, as in the first test, obscure the clearing of the dead organisms. 
Thus living bacteria alone dissolve the dead ones. 

In further experiments the writers demonstrated the dissolution 
of dead by living cocci on solid media. The temperature at which 
the bacteria are destroyed is immaterial. The phenomenon is con- 
sidered to be of a nutritional character, the living bacteria multi- 
plying while the dead ones are reduced to minube, Gram-negative 
granules. This not only supplies the true interpretation of the 
first experiment, but also of Jaumain’s phenomenon, i. e., the spon- 
taneous clearing of broth cultures of staphylococci in sealed tubes 
(Gomptes Rendus Soc. de Biol., Ixxxvii, p. 790, 1922). In this 
connexion reference is made to the senior author's studies on the 
bacteriolytic action of certain moulds [see this Review, iv, p. 368], 

It is concluded that, so far, no evidence has been adduced to 
prove that the transmissible bacterial lysin or bacteriophage is 
capable of dissolving dead bacteria. Such evidence would be of 
extreme importance in the comprehension of the Twort-d'H4"elle 
phenomenon. 

McLenkan (Ethel I.). The endophytic fungus of Lolium. II. 
The mycorrhiza on the roots of Ijoliuni temulentuni' Ii., with 
a discussion on the physiological relationships of the 
organism concerned .— of Botany, xl, 157, pp. 43-68, 3 
pL, 1926. 

The presence of an ^endophytic mycorrhiza of the type charac- 
terized by the formation of vesicles and arbuscles [see this Review, 
iv, p. 301] has been established in the roots oi Lolmm temvlentum, 
L. peTenne, L. midtifloTum and a cyfcological 
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examination of infected roots has been made in the case of the first- 
named. 

Entry into the root is accomplished either through root hairs or 
directly through the epidermal cells, and the mycelium tends to 
form spiral loops in the lumina of the cells of the epidermis 
and subjacent layer. The hyphae, intracellular in the &st root 
layers, become both inter- and intracellular in the deeper tissues. 

Arbuscles and sporangioles are formed in the more internal cor- 
tical cells. Vesicles are'formed both in the intercellular spaces and, 
occasionally, in the interior of the cell [see this RevLeiu, iii, p. 539]. 
The function of these bodies appears to be primarily an attempt at 
spore formation, as shown by the increase in the number of nuclei 
and the dense protoplasmic contents, coupled with abundance of food 
material at the early stages of development. In most cases, how- 
ever, the food supply is ultimately assimilated by the host cells, the 
fat in the young vesicles being removed together with that of 
the vegetative hyphae. At this stage a large number appear 
collapsed and empty in the root tissue. In only a few cases [one 
of which is figured] are bodies resembling spores formed in the 
vesicles, and it is thought that these may be set free in the soil 
after the rotting of the root and serve to propagate the fungus. 

In the early stages of the association, when the sporangioles are 
still immature, the hyphae in the outer cells are packed wdth oil, 
which stains black with osmic acid after treatment with a bichro- 
mate solution. As the sporangioles increase in size they become 
uneven in outline owing to the pressure of the contained fat. In 
old roots gathered during late October and November, when the 
grass is forming grain, the sporangioles have become disrupted and 
a considerable quantity of fat or oil globules can be found at this 
stage free in the cell cavity. 

Evidence has been obtained, by the cytological examination of the 
root tissue, in support of the hypothesis that the endophyte is used 
by the root as a source of carbonaceous nutriment, the fungus 
apparently deriving little or no benefit from the association. This 
conclusion is supported by a consideration of the results obtained 
by Knudson and other investigators [whose work is briefly sum- 
marized] in the non-symbiotic germination of orchard seeds. The 
success achieved in this direction is due to the presence of soluble 
carbonaceous food in the culture media, which compensates for the 
absence of the fungus, the function of which, interpreted in the 
light of the cytology of the Lolmm mycorrhiza, is thought to be to 
supply carbonaceous material to the host plant. 

McLEi^N (W.). The control of leaf-roll disease in Potatoes by the 
diagnosis of ^ primarily infected ’ tubers. Preliminary note. 
— Jour n. Agric, Soi,, xvi, 1, 149-157, 2 figs., 1926. 

As reported by Whitehead [see this Bevieiv, iii, p. 736] the primary 
symptoms of potato leaf roll are rarely seen in North Wales, and the 
author has attempted at Bangor to devise a method for the diagnosis 
of primary infection, so as to distinguish from healthy tubers those 
of plants infected in the year in which the tubers were formed. The 
healthy and primarily infected tubers, at the time of lifting, are 
very similar both in external appearance and chemical composition. 
On drying at laboratory temperature (about 60® F.), however, 
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healthy tubers lose weight to a much greater extent than those 
primarily infected, and the former become soft and flabby while 
the latter remain hard even after sprouting. It is suggested that 
healthy seed may be separated from primarily infected seed on this 
basis. 

De Bruyn (Helena L. G.). Waarnemingen over de vatbaarheid 
van liet loof van. de Aardappelplant voor de AardappelzieMe. 
[Observations on the susceptibility of the foliage of the Potato 
plant to blight.] — Tijdschr. over PlantenzieJcten, xxxii, 1, pp. 
1-29, 2 pL, 1926. [English summary.] 

Experiments were carried out at Wageningen in 1923 and 1924 
to attempt to determine the factors other than varietal characters 
governing the susceptibility to blight {Phyto 2 MTiora infestans) of 
potato foliage [see also this Review, iv, p. 761 ; v, p. 180]. 

Six different varieties were planted in alternate rows on six 
separate dates. The plants were examined weekly and counts made 
of the incidence of blight. Little difference was shown between the 
plants planted in March to May, whereas in those planted from May 
to July the divergence was striking, the incidence of inf ection being 
much heavier in the late than in the earlier plantings. This was 
particularly marked in the case of the susceptible Schotsche Muis 
(Early Midlothian), Lena, and Ehnola varieties. 

In 1924 five different yarieties, each comprising 24 plants, were 
dug each fortnight from 15th June to 15th September. The varieties 
with rapid tuber formation, e.g., Early Midlothian and Bintje, 
showed a correspondingly rapid spread of infection, while on those 
with slow tuber formation, e.g., KohJ-Noor, the attack advances 
more slowly. 

The writer agrees with Pethybridge [jBep^. Intern, Potato Conf,, 
p. 112, 1921] and others that resistance to blight may be due to the 
presence of some substance in the cells which inhibits the develop- 
ment of the mycelium within the tissues. The acceptance of this 
theory involves the supposition that meteorological conditions, ferti- 
lizers, type of soil, and other external factors will also affect the re- 
sistance of the host. A double series of experiments was therefore 
conducted to ascertain whether susceptibility could be modified by 
alterations in the external conditions. Six greenhouse plants were 
watered daily, six were treated noi^mally, and six others were kept 
as dry as possible. At maturity the stems were wounded and 
inoculated with a pure culture of P. infestans. The plants grown 
in the very dry soil were the most resistant (22 and 15 per cent, 
infection) in the two'series, while those cultivated normally and in 
very wet soil showed 41 and 38, and 50 and 23 per cent., respec- 
tively. Should these differences be maintained in the field, the 
weather prevailing before the outbreak of the disease might influence 
the susceptibilitj?’ of the crop. 

It is apparent from these data that individuals of the same variety 
do not always possess an identical degree of susceptibility, since this 
depends to some extent on the state of development of the plant and 
on external conditions during its growth. 

A table is given showing the correlation between the date of 
maturity, first appearance of the disease, and progress of the latter^, 
in the chief Dutch and foreign varieties. v 
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Maktin (W, H.). Potato spraying and dusting in 1923.— 
Forty-jifth Ann. Kept. Neiv Jersey Agric. Exper. Stat. for the 
year ending June 80p 1924, pp. 381-389; 1925. [Received 
March, 1926.] 

Despite the exceptionally dry weather of 1923 and general un- 
favourable conditions for potato growing, increased yields were 
obtained in all the spray tests, both with the commercial and late 
crop [see also this Review, iv, p. 694]. 

In one test with commercial Irish Cobblers, a commercial Bor- 
deaux mixture (Pyrox) gave slightly larger returns than home-made 
Bordeaux 5-5-50. 

The use of kayso did not increase the fungicidal or adhesive 
qualities of Bordeaux mixture, little of which was washed away, 
owing to the dry weather. 

Copper-lime dust was less effective than Bordeaux mixture in the 
control of tipburn, hopperburn, and early blight [Alternaria 
solani]. 

In a commercial test with American Giants, eight applications of 
Bordeaux mixture gave an average yield increase of 24*3 bushels 
per acre, compared with 18*4 bushels where the first four applica- 
tions were omitted. 

In a similar test with the Norcross variety, the average yield 
increase of the plots treated with Bordeaux mixture was 13-2 bushels 
per acre. Gopper-lime dust again proved ineffectual. 

In a test with late crop Irish Cobblers, two applications of a 
10-10-50 Bordeaux mixture gave a yield increase equal to that 
resulting from four applications of 5-5-50. Hydrated lime was 
equally efficacious with stone lime in the preparation of the 
mixture. 

Gaines (J. G.). Potato scab control studies in 1923. — Forty-fifth 
Ann. Eept. New Jersey Agric. Exper. Stat. for the year ending 
June 30, 1924, pp. 414-421, 1925. [Received March, 1926.] 

Practically the same degree of control of scab {Actinomyces 
scabies) on Irish Cobbler potatoes was given by the application of 
inoculated sulphur at the rate of 500 lb. per acre [see this Review, 
iv, p. 698] or of equal quantities of inoculated sulphur and rock 
sulphate, 1,2001b. per acre of which gave 4 per cent, more clean 
tubers than 800 lb. and 12>2 per cent, more than 400 lb. The Pjj 
value of the soil solution was lowered 0*83 by 500 lb. sulphur and 
0-78 by 1,200 lb. rock phosphate and sulphur. In one test the use of 
a fine mesh (200) for screening the sulphur resulted in a reduction of 
49*4 per cent, in unsaleable tubers compared with 38-3 and 22-1 
per cent, for the medium and coarse meshes (80 and 20), respec- 
tively. With the resistant Giant variety better results were 
given by inoculated sulphur and rock phosphate than by the former 
' ; alone. 

MacMillan (H. G.) & Meokstkoth (G. A.). The critical tempera- 
ture for mfectioii of the Potato seed piece by PusariuBi 
oxysporum. — Journ. Agrric. ^es., xxxi, 10, pp. 917-921, 1925. 
[Received April, 1926.] 

The results of the authors’ experiments rtechnical details of 
which are given], in which pieces of sterilized tubers of the 
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moderately resistant Early Ohio variety of potatoes were inocnlated 
with a pure culture of Fmarmm oxysporum, and kept for 300 hours 
under approximately normal conditions and at constant tempera- 
tures ranging from IS"" % 15-5° 0. (at intervals of 0*5'' each) in an 
adaptation of the Wisconsin tank [see this Review, iv, p. 501 showed 
that under 14° no infection occurred, and the fungus could not be 
recovered from the inoculated pieces at the end ■ of the experiment. 
At 14°, visible symptoms of infection did not occur, but 25 per cent, 
of the pieces yielded the fungus in pure culture. At the higher 
temperatures, the seed pieces presented obvious symptoms of infec- 
tion, and the fungus was recovered in all cases. 

Poole (R. F.). Sweet Potato disease studies .— Forty-fifth Ann, 
Rept, Few Jersey Agric. Exper. Stat. for the year ending 
June 30, 1924, pp. 392-399, 1 pL, 1925. [Received March, 
1926.] 

The best results in the control of pox or ground rot of sweet 
potatoes [Cystospora hatatci)\oT Actinomyces: see this jRemew, iv, 
p, 466] in 1923 were obtained by the application of 300 lb. inocu- 
lated sulphur per acre, which :reduced the incidence of infection 
from 62*7 to 32*7 per cent, and increased the yield from 66*4 to 
123*2 bushels per acre [see also this Review, xv, p. 765]. The incit 
dence of infection was still further reduced by larger applications 
(500, 600, and 800 lb.), but the resulting injury caused a lower 
yield. The application of lime (1,000, 1,500, and 2,000 lb. per acre) 
greatly increased infection and caused heavy reductions in the 
yield. In another test the 400 lb. application of sulphur was 
nearly as effective as those of 500 and 600 lb. in controlling the 
disease and much more so than the 300 lb. application. It was 
further shown that sulphur can be mixed with fertilizers and 
applied at the same time. 

Laboratory studies on the scurf or soil stain disease of sweet 
potatoes (Monilochaetes infusccins) indicated that much infection 
occurs at the moderately high ranges of soil moisture (14 to 23 per 
cent.), the disease being less severe at saturation point (26 per cent.) 
and at the lower ranges (3 and 6 per cent.). The results of tests 
on the effect of the culture reaction on the growth of the fungus, 
using a modified Cook’s synthetic medium and sweet potato extract, 
indicated that the maximum development occurs near the neutral 
point and in slightly alkaline cultures. Growth was inhibited at 
Ph 3-2 and very slight at 4*0. Good control of the disease in the 
field was given by the application of sulphur at the rate of 300, 
400, or 500 lb. per acre. In one test the two latter treatments 
reduced the incidence of infection from 89*2 to 5-8 and 9-6 per cent., 
respectively. The application of lime promoted the development 
of the disease. 

Thompson (A.). A disease of the Betel vine caused hy a species 
of Phytophthora. — Malayan Agric, Journ., xiv, 1, pp. 1-6, 
'1926. ... 

A new disease of the betel vine [Piper 6e^Ze] was reported in 
1923 from the east coastal area of Malaya. In 1924 an organism 
was isolated by the author from diseased material and determined 
as a species of Phytophthora, the morphology and cultural charactftrs 
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of which are described in detail. The disease is stated to resemble 
a typical wilt. The stem, which is rotted at the base, turns brown 
and withers, and the leaves droop. In the majority of cases the 
attack appears to begin an inch or so below ground level. At this 
point the stem tissues are black to reddish-brown externally and 
soft and gummy, with brownish-red streaks, inside. 

In culture the aerial hyphae are sparingly branched and regular, 
while those submerged in the medium are more branched and 
irregular in outline. The diameter varies from 3 to 7 /x. Sporangia 
are produced in large numbers and may be lateral, terminal, or 
intercalar. The last differ from the chlamydospores in their 
irregular shape and the frequent existence of a papilla. The shape 
is very variable, ovate with a prominent papilla, curved, or tapering 
at the ends. On maize agar the mean dimensions were 41-99 + 
0-479 by 27*25 ± 0-228 /i. The size differed little on green pea 
agar, but those grown on fresh rubber pods and areca nuts were 
slightly smaller. 

The zoospores may either emerge in a mass and then separate, 
or may be liberated individually. They number 16 to 20 in a 
sporangium, and are 12 to 16 /z in diameter. Sporangia larger 
than 30 jx long generally germinate directly by means of germ- 
tuhes, on which secondary sporangia are borne. 

The chlamydospores vary in diameter from 18 to 33 /z (average 
24-45 fi). No sexual spores have yet been found. 

Inoculations gave, under conditions of high humidity only, suc- 
cessful infection on betel vine (wounded and unwounded) at soil 
level, rubber pods, and green nuts of the areca palm [Areca catechvP\, 
A diseased patch similar to patch canker [see this Review^ iv, p. 702] 
was produced in 14 days on two out of six Hevea rubber trees 
inoculated on the scraped virgin bark of the trunk. Inoculations 
on the tapping cut of Hevea and on fruits of papaw and eggplant 
failed. It is concluded that the fungus is not a vigorous parasite, 
except when climatic and soil conditions are favourable to its 
spread. 

In the absence of sexual fructifications the species has not been 
identified. It is stated to be clearly distinct from P. faberi, P. 
2 Mlmivora, and the forms responsible for causing black stripe and 
patch canker of Hevea in Malaya [see also this Review, iv, p. 702], 
all of which have been compared with the betel vine pathogen 
under identical conditions of culture. The recent Indian record of 
a similar fungus on the same host [see this Revietu, iv, p. 718] is 
referred to. 

Gesetjse und Terordnungen. Banemark. [Laws and regulations. 
Denmark.] — HachrichtenbL Beutsch. Pfianzensehutzkienst, vi, 
2, p. 16, 1926. 

By a regulation of the Danish Ministry of Agriculture, dated 
5th December, 1925 (effective as from 1st January, 1926), all consign- 
ments of plants imported into Denmark with adherent soil, e. g., fruit 
and other trees, shrubs, herbaceous plants, root vegetables, bulbs, 
ornamental plants, and the like, must be accompanied by a duly 
authenticated certificate to the effect that the locality of growth, 
together with a surrounding radius of at least 10 km., is free from 
wart disease of potatoes [Synchytrium endob'ioUcum~\, 
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Stetens (H. P.), ' ParanitropheHOl as a mould preireutiTe . — BnlL 


Rubber Growers' Assoc*, viii, 1, p, 40, 1926. 

Further tests carried out by Mr. J. Edwardes in Malaya indicate 
that the period of soaking sheet rubber in paranitrophenol recom- 
mended as a preventive of mould [see this Review, v, p. 126] can be 
reduced from three hours to half an hour without diminishing its 
eflSciency, 

■Deenen (W. J.). De hodesnreactie iu verband met enkele plauteu- 
ziekteu. [The soil reaction in connexion with certain plant 
diseases.] — Arch, voor Sidkerind, NederL-Indie, xxxiv, 4, 
pp. 105--119, 1926. 

The principal European researches of the last twenty years on 
the correlation between soil reaction and plant diseases are reviewed 
and discussed. The root rot of sugar-cane in Java [see this Review, 
V, p. 187] is regarded as a counterpart to the veenkoloniale [grey 
speck] disease of oats [see this Review, iv, p. 275], and defective 
soil conditions are believed to be responsible for at least one type 
of the former disturbance. The necessity for further experiments 
in the modification of the soil reaction, not only with manganese 
sulphate, but also with such known acidifying substances as sulphur, 
peat, and mud, is strongly emphasized. 

Cottrell-Doemee (W.). Cane pests and diseases.—Qtf.eewZa'ncZ 
Jowm, XXV, 1, pp. 45--47, 1926. 

An acute disease, for which the name ■ brown rot ’ is proposed, 
was first observed at St. Helen’s in the Tully district of Queensland, 
and has since been found in four other localities. Severely affected 
stools closely resemble those infested by grubs, the leaves being 
wilted or desiccated though fairly normal in size. The outer leaf 
sheaths of young canes are quite disintegrated at the junction with 
the stem, and are cemented together at their bases by a thick 
stroma of a strong, felt-like consistency, ranging in colour from 
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dark brown on the outer sheaths to white nearer the interior. 
Buds, root eyes, and adventitious roots in or below this region are 
soft and dry, and the stem tissues are dry and pithy. The whole of 
the parenchymatous tissue at the internodes is of a pale russet* 
brown colour, the vascular bundles being of a similar but darker 
tone, and the diseased area is divided from the healthy portion by 
a narrow, nearly black zone about half an inch deep. The disease 
appears to occur in patches, and has so far proved uniformly fatal. 
It has been found exclusively on new scrub soil in which the 
Badila variety is chiefly planted. 

Gumming disease IBaderium vasculaTVjml is stated to be decreas- 
ing in severity in the Herbert River region, mainly owing to the 
substitution of Q. 813 for the highly susceptible Clark's Seedling and 
to increased attention to drainage on the part of the farmers. 

Top rot [see this Review, ii, p. 581] caused heavy damage in two 
fields of plant cane at Macknade. The Green Goru and Clark's 
Seedling varieties were severely attacked by red rot \Golletotrichvbm 
falcatum: see this Review, iv, p. 568] in two localities, and foot rot 
[see this Review, v, p. 327] is causing slight damage on many farms. 

Noeth (D. S.). Gumming disease on the Clarence. — Australidn 
Sugar Journ., xvii, 10, pp. 661-662, 1926. 

This is a prdcis of a lecture delivered before a meeting of Clarence 
River [New South Wales] farmers, the full report of which appeared 
in the Clarence River Advocate of 17th October, 1925, and was 
reprinted in a pamphlet issued by the Colonial Sugar Refining 
Company. 

Gumming disease [Bacterium vascularumi is no longer confined 
to the known infected areas of this district on Lower Palmer Island, 
but has been carried across the river, where three out of six farms 
were found to be diseased. Rats appear to be very active agents 
in the transmission of infection, which is also carried by insects, 
agricultural implements, and the like, though the most prolific 
source of spread is the use of diseased seed cane. Apart from 
ploughing out all the cane on the diseased farms and not replanting 
for a year, the most effective control measures are probably the use 
of healthy seed and the choice of resistant varieties, e. g., Malabar, 
H.Q. 5, New Guinea 16 and 14 (the latter, however, being subject 
to Fiji disease [JS'orthiella sacchari]), and Q. 813. SusceptiWe varie- 
ties which have had to be abandoned at Broadwater include 1900 
Seedling, Innes, Mahona, Badila, and D, 1135. 

The Colonial Sugar Refining Company is conducting a series of 
variety tests on the Richmond and ferbert Rivers and in Sydney, 
New South Wales, with the special object of raising a suflS.cient 
number of gum-resistant canes (H.Q. 5, N-.G. 14 and 16, with China 
and Uba, as parents). Arrangements are to be made for extending 
this work to the Clarence and Tweed Rivers. Experience has 
shown that at least ten years is requisite for the proper testing and 
valuation of cane. 

The Clarence Sugar Executive is making an appeal to growers 
in the affected areas tn destroy* infected fields, to discontinue the 
planting of susceptible varieties, and to experiment in the cultivation 
of resistant types. 
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Lee (H. A.). Pathology. — Re>pt, Committee in charge of Exper. 
8tat for the year ending September 30,1925.— Proc. Forty-fifth 
Anoi, Meeting, Hawaiian Swgar Planters' Assoc., 1925, pp. 39- 
48, 2 pL, 1926. 

A method for determining eye spot [Helminthospormm sacehari : 
see this Review, iv, p. 567] resistance or susceptibility in new 
seedling cane varieties has been developed. Cane stalks of ten 
points length are placed under conditions of high humidity, so that 
growth is maintained, and an infusion of spores is sprayed over the 
cane. The eye spot lesions are counted and measured after ten 
days have elapsed. Using this method, it has been found that 
certain varieties such as P.O.J. 979, 234, 213, and 36 are com- 
mercially resistant to eye spot; Uba No. 1 is more susceptible, but 
could be grown without serious loss in all districts unless conditions 
are especially favourable to the disease. Observations as to the 
influence of locality on susceptibility indicate that in the northern 
part of the islands, where the daylight is of shorter duration and 
where air movement is reduced, leaf infection becomes so severe as 
to result in rotting of the top of the stem, whereas in the gullies 
only minor injury is caused. It appears that, other conditions 
being equal, foliage on old cane is as susceptible as that of young 
cane. The development of mechanical methods for the application 
of fungicidal dusts for the control of this disease is under 
investigation. 

Mosaic is not at the present time causing any tangible loss in 
Hawaii. On the irrigated plantations of Maui and Oahu there is 
still a good deal, but the almost complete replacement of Lahaina 
by H. 109 has done much to lessen the disease. 

Pot experiments have shown that the Hamakua type of Lahaina 
disease, or growth- failure of D. 1135, is non-infectious. Analytical 
and solution-culture evidence indicates that an excess of soluble 
aluminium salts is the cause of this failure, and applications of 
bagasse-ash or potash should alleviate the injury caused. 

Sugar-cane chlorosis on limestone soils has been satisfactorily 
remedied by iron sulphate dust applications. Similar results were 
obtained with the distinctive type of chlorosis found on the red 
upland soils and with a third type found in young ratoons, especially 
in H. 109. 

Cook (M. T,). Histology and cytology of Sugar-cane mosaic,— 
Jonrn. Dept. Agric. Porto Rico, ix, 1, pp. 5-27, 7 pL, 1925, 

In this paper previous histological and cytological studies on 
mosaic diseases [see this Review, iii, pp. 452, 598; iv, p. 362] are 
discussed, and an account is given of the author’s observations on 
both leaves and stems of mosaic sugar-cane. 

The light-coloured areas of diseased leaves are always slightly 
thinner than the dark green areas on the same leaf, and the cells 
slightly smaller in size. The intracellular bodies described by 
Eunkel [loc. cit.] were detected, but were scarce and inconspicuous. 
They were only found in the white areas of the leaves and near 
the growing points in the stems, more especially in young, rapidly 
growing plants; Although irregular in shape, the "bodies, which 
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appear to be protoplasmic, are seldom amoeboid. They may be 
either dense or very delicate and staining very slightly ; in some 
cases they appear to be surrounded by a fine membrane. They are 
closely associated with the cell nucleus, which is often much enlarged. 
In the pale areas of the leaf very large and irregular nuclei occur, 
even when tliere appears to be no trace of the intracellular bodies. 
With age and exposure to light, as in the white areas of the older 
leaves, the nuclei tend to resume their normal form. Many of the 
abnormal nuclei are very elongated, and resemble flagellates, but 
there is no difficulty in determining their true character. The 
variation in character of the chloroplasts is equally marked : those 
present in the white or yellow areas are smaller and fewer in 
number than in the green areas ; and in the sheath cells in affected 
areas they are usually grouped near the wall in one part of the 
cell. Their small size is considered to be due to imperfect develop- 
ment rather than to degeneration. In this case also they increase 
in size with age and exposure to light. The internal cavities in 
both stems and leaves seem to be always associated with the fibro- 
vascular bundles, and start by a gradual disorganization of the 
walls of the xylem and adjoining parenchyma, not preceded by 
thickening. In most cases these cells are filled with a dense proto- 
plasm, and they often contain a number of small bodies, staining 
exactly like nucleoli. As the protoplasm disintegrates these 
become very prominent. Similar bodies, however, were seen in 
normal tissues. 

Brown (W.) & Horne (A. S.). Studies in the geuus Fusarium. 
III. Abl analysis of factors which determine certain micro- 
scopic features of Fusarium strains. — Ann, of Botany, xl, 
157, pp. 203-221, 1 pL, 2 figs., 1 graph, 1926. 

In continuation of the first-named author's previous investigations 
[see this Review fiv, p. 627], a study has been made under different 
cultural conditions of certain microscopic features of Fusarium 
\hlachmani'\ strains, with special reference to the degree of septation 
of the spores. 

A striking correlation was observed between the intensity of 
staling shown by the fungus colony and the degree of spore septa- 
tion, the staled type of growth being associated with spores of low 
septation and the unstaled with highly septate spores. Low septa- 
tion was found to be produced by high concentration of the nitro- 
genous constituent of the nutrient medium'; low concentration of 
the phosphate constituent; the presence of growth-retarding sub- 
stances, e.g,, an excess of acid or alkali or of a toxin such as phenol, 
in the nutrient; and increase of temperature [see also this Review, 
iv, p. 367]. 

The ratio of the concentration of the carbon to the nitrogen 
constituents was found to be a primary factor in the determination 
of the nature of the spore contents, as well as the degree of septa- 
tion. This factor also determined other characteristics, such as the 
presence or absence of constrictions at the spore septa, the tendency 
to atrophy and death, the inclination to germinate in situ, and the 
presence or absence of abnormally swollen segments. 
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Brown (W.). Studies in tke genus rusariuin« I¥. On tke 
occurrence of saltations.— of Botany, xl, 157, pp. 223- 
243, 1 pi., 2 graphs, 1926. 

In contmnation of his previous experiments [see preceding- 
abstract], the writer carried out a series of tests to ascertain 
whether any changes in rate of growth or other characters were 
taking place in the course of the routine culture of certain strains 
ot Fumrinm \hlackman%\. 

There was no evidence of slow cumulative change during the 
period occupied by the experiments (about If years). 

In the case of some strains inocula of spores give rise to colonies 
identical with those arising from mycelial inocula, while in other 
cases slight but definite diferences arise. 

Saltations occurred from time to time in the course of culture, 
especially in Richards’s solution. The nature of this phenomenon 
is discussed at considerable length and in the light of the 
observations of other workers. In the strains of F. blachmani 
the tendency to saltate is a function of the culture medium. So 
far no evidence is available as to the genetic nature of the saltation 
effect. The term mutation, as applied to the fungi and bacteria, 
can only mean the occurrence of sudden changes, and has no impli- 
cations of a genetic character, since nothing is known of chromatic 
changes in the nuclei. The new strains developed in isolated 
patches over the surface of the parent colony. The percentage of 
saltated areas increases with the age of the colony, and is greater 
in the centre than at the periphery. In some cases very pronounced 
change in parasitic power has been observed in some of the saltants 
as compared with their parents. 

The bearing of these results on the preservation of the vigour of 
strains in culture is discussed, and suggestions are made as to the 
types of medium to be used (a) for the retention of the original 
form, and (6) for the encouragement of saltations. 

Ashby (S. F.) & Nowell (W.). The fungi of stigmatomycosis. — 
Ann, of Botany, xi, 157, pp. 69-83, 2 pL, 1926. 

In this paper a description is given of the morphological characters 
of four species of fungi which are of common occurrence in the 
West Indies in connexion with a diseased condition of fruits, which 
the authors term stigmatomycosis, in which externally healthy 
fruits are found to be internally infected as a result of punctures 
made by plant-feeding bugs of the sub-order Heteroptera, 

The species of Nematospora allied forms, originally described 
by Nowell as A, B, C, and D [see this Review, v, p. 202], are now 
named as follows: A. n. g., n, sp., parasitic 

on the lint and in the seeds of cotton ; in tomato fruit ; and in the 
seeds of cowpea {Vigna catjang) in various parts of the West 
Indies. fB, Eremotheoium cymh^ariae ’Eotzi {Bull, Soc. Bot, Ital,, 
XX, 1888), occurring in cotton bolls and fairly common in tomato 
fruits in some localities. Nematospora gossypii n. sp., parasitic 
on the lint and in the seeds of cotton in the Lesser Antilles and 
Tropical Africa; and in the seedB oi Datura metel snid Aaclepias 
cwassnmca in the West Indies. D. N, coryli Peglion {Oentralbl, 
fur £a^t, vii, p. 754, 1901), which is stated to be by far the most 
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widely distributed agent of stigmatomycosis in the West Indies, 
having been found on fruits of 16 genera, Lee’s Nematospora on 
citrus fruits in China, Japan, and the Philippines [see this Review, 
iv, p. 90]; Schneider’s form occurring on tomatoes in California, 
Cuba, and Mexico (Phytopath., vi, p. 395, 1916 ; vii, p. 52, 1917) ; 
and Wingard’s N. phaseoli m Virginia [see this Revieiv, v, p. 202] 
are all regarded as strains of JSf. eoryli. 

The occurrence of N. eoryli on cotton is usually associated with 
infestation by the green bug, Nezara viridula, which is sometimes 
very abundant in St. Vincent on Cajanus, Dolichos, Phaseolus, 
Vigna, and other cultivated Leguminosae. 

Previous discussions of the genus Nematospora have been based 
on N. eoryli or on the above-mentioned more recently described 
species which the writers regard as probably identical with it. 
The thallus of N. eoryli is typically toruloid or yeast-like, its 
mycelial forms being developed only under adverse conditions or 
after long artificial culture. In N, gossyp^ii the position as regards 
the thallus is reversed, the characteristic form being definitely 
hyphal, and the toruloid form being assumed only under unfavour- 
able conditions in which there is no spore production. This species, 
however, cannot be excluded from the genus owing 

to the close correspondence of its sporangia and its very special 
type of spores, which are arranged in bundles (usually two to six), 
with intertwined appendages, precisely as in W. eoryli. In slightly 
acid peptonized cane juice the spores measured 32 to 37 by 2*5 /x, 
with appendages twice as long, while on potato the dimensions 
were 24 to 32 by 2 to 2-5 p with appendages 100 p or more in 
length. In germination a globular expansion arises just anterior 
to the middle of the spore and gives rise to one or more germ-tubes. 
The first septum in the latter develops 150 to 200 // behind the 
growing tips, and others at intervals of 50 to 70 /z, as a first stage 
in sporangium formation. The septa may measure up to 6 p in 
thickness. At an early stage of growth lateral buds are developed 
on the hyphae, singly or in short chains ; they fall away and each 
may germinate by a tube growing out into the normal bifurcated 
mycelium. 

In the authors’ opinion the classification of N. eoryli as a Sac- 
charomycete and the designation of its sporangia as asci must be 
accepted with reserve in the light of the present investigations on 
N, gossypii. Should the suspected relationship between the three 
genera under discussion, evidenced by the formation of spores in 
a sporangium originating in the expansion of a hyphal cell, their 
liberation by solution of the wall, their continuous hyphae (except 
in connexion with sporangium formation), and their mode of life, 
be confirmed, a new group may be required for their reception. 

So far as their characters are known, the principal difference 
between V. gossypii hudi E, cymhalariae lies in the absence from 
the latter of the spore appendages. differs more widely, 

as regards its primary sporangia, by the indeterminate number and 
arrangement of the needle-shaped, hyaline, continuous spores, which 
measure 18 to 21 by 2 to 2*5 /i. Small secondary sporangia are 
formed in this species, and result from a secondary mycelium 
arising from the fusion of two or more primary spores. These are 
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up to 10 by 4/x and contain a few spores, 4*5 to 6 by 1«3 in 
diameter. They have the necessary characters for classification as 
asci, with the consequent inclusion of the species in the Prot- 
ascineae. This excludes the primary sporangia of Spermophthora, 
and possibly the fructifications of Eremothecium and Nematospora, 
from the category of asci. 

English diagnoses of the new species are given. 

Dover (Catharina M.). nntersuclmngen iiber die sogenannten 
Pestalosszia-Krankheiten und die Gattung Pestalozzia de Hot. 
[Investigations on the m-cailed Festalozzia diseases and on the 
genus Pestalozzia de Not.] — Meded. Phytopaih, Lah ^Willie 
Gommelin Scholten\. Baarn, Holland, ix, 72 pp., 2 pL, 14 figs., 
11 graphs, 1925. 

This study is based on cultures at the Centraalbureau, Baarn, the 
author’s own isolations, and the examination of a number of exsic- 
cata. The subgenus Pestalozzina is excluded, as being distinct 
from Pestalozzia in its hyaline spores. The spores in Pestalozzia 
may be borne in pycnidia or acervuli, the former occurring 
especially in liquid cultures of P. hartigiL 

Klebahn’s scheme of classification {MycoL Gentralbl,^ iv, 1, pp. 1-19, 
1914) is followed. In the fuTierea group (with three dark olive- 
green central cells and granular walls) a number of strains were 
isolated from conifers and rhododendrons. Their characters are 
described in detail, and they fall into three species — a small spored 
with generally three long cilia, which is identified with P. macro- 
tricha, a typically 4-ciliate form regarded as P. funerea^ and a form 
with one, or sometimes two, cilia named P. monochaetioides n. sp. 

The guepini group has also three dark cells, but these are bright 
olive-green and without granular walls. Two species are dis- 
tinguished, namely, P. guepini (in which are included the var. 
vaccinii Shear on cranberry, as well as P. palmarum) and P. theae ; 
the cultures of the latter examined originated from coco-nut and 
AUingia in the Dutch E. Indies. 

The versicolor group is characterized by the presence of a dark 
band between the second and third dark cells from the stalk, and 
includes P. versicolor and P. virgatula. The first of these is held 
to include P. scirrhofaciens Brown and probably P, phoenicis. 

In the hartigii group there are only two dark cells. This group 
was not met with except as one culture of P. hartigii. 

The fungus described by Sorauer as P. lupini was found by the 
author on Lupinus polyphylluSyS,VLdis stated to be not a Pestalozzia 
but Geratopliorum setOBum Kirchner, of which Mastigosporium 
lupini [see this Eevmv, iii, p. 582] is stated to be a synonym ; it 
was successful in producing infection on lupin and Cytisus leaves. 

A detailed discussion is given of the parasitism of these forms. 
P. funerea, P. hartigii j and several other forms tested were found 
to be Unable to infect conifer seedlings, nor could adults be success- 
fully inoculated even vrhen Miss Brown’s isolation of P. scirrho- 
faciens, reported by her to be pathogenic, was used. No evidence 
was obtained that any Pestalozzia had more efiect than a Mucor or 
a PeniciUiuon. Attempts were made to produce leaf spots on 
rhododendrons, te^^ and palms with strains of P./u'ner^ct, 
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P. guepini^ theae, and P. macrotricha, but these also failed 
altogether, unless the leaves were wounded, and then gave only- 
negligible results with no sign of spreading infection. Similar 
results were given on rhododendron leaves with. Penicillium 
italimm* * 

It is concluded that the diseases attributed to the forms of 
Pestalozzia studied are really due to other causes. 

OVEKHOLTS (L. 0.). Mycological notes for 1924. — Mycologia, 
xviii, 1, pp, 3I--38, 1 pL, 2 figs., 1926. 

In these notes, the following items are of phytopathological 
interest. 

Cucumber fruits (Guc'wmis sativus) of the 1924 crop in Pennsyl- 
vania, exhibiting a gummy, amber-coloured exudation, were found 
to be attacked by Oladosporium cucumerinwn Ellis & Arth., which 
was apparently causing considerable damage locally. 

Sections through fruiting bodies of Coccoviyces liitescens Higgins, 
collected at Walden, Vermont, on Primus serotina^ showed the 
usual macroconidia, the microconidia described by Higgins, and the 
early stages in the development of the ascigerous stage. The macro- 
conidial stage exhibited the typical characters of GylindTosporium 
padL The microconidial stage, with bacilliform spores about 4 by 
1 /i in size, was developed as an acervulus external to the stromatie 
mass which is thought to be the forerunner of the perithecial fructi- 
fication. In the author’s preparations there was no indication that 
the microconidia were produced from the same conidiophores as the 
macroconidia, as stated by Higgins. 

A new record for America, so far as the author is aware, is that 
of Gnorfhonia ruhi Rehm, which killed a large number of canes in 
a thicket of Rubus allegheniensis in Vermont, in August, 1924. 
The spores, 4 in each ascus and 12 to 15 by 2*5 to 3 /z in diameter, 
frequently appeared to be 4.celled, 

Kern (F. D.) & Whetzel (H. H.). Some new and interesting 
Porto Bican rusts. — Mycologia^ xviii, 1, pp. 39-47, 1926. 

The rust fungi listed in this paper, four of which are new species, 
were collected by the authors on the occasion of a visit to Porto 
Rico during the months of June and July, 1924. Of interest is 
the discovery in Porto Rico of Puccinia sorghi Schw. [P. maydis 
B^reng.j and P. pallescens, both on Zea mays. The latter species 
was collected at the Trujilla Alta Demonstration Farm. Cerotelium 
[Kuehneolal desmium is common on cotton throughout the island 
and was also found attacking Montezuma speciosissima, which is 
grown as a roadside shade tree, at Rio Prieto. 

McCormick (Florence A.). Ferithecia of TMelavia hasicola Zopf 
in culture and the stimulation of their production hy ex- 
tracts from other fungi,— Forty -eighth Ann. Rept Connecticut 
Agric. Exper. Stat (Bull, 269), pp. 539-554, 3 pL, 1925. [Re- 
ceived April, 1926.] 

The perithecial stage of Thielavid basicola was found by the 
writer in the roots of tobacco, pea, violet, and antirrhinum. The 
perithecia occur chiefly in the cortex, but also on the surface among 
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masses of chlamydospores, and none of the root tissues is entirely 
free from invasion. Cultures from the violet roots were obtained 
on oat agar with tobacco extract, and were subsequently transferred 
to carrot agar, on which perithecia formed. In culture the pori- 
thecia are nearly globular, but in nature the pressure of the sur- 
rounding cells of the host may make them elongated.^ The 
enveloping sheath of tightly intertwined hyphae is hyaline or 
slightly tinted. There is no trace of any kind of aperture, so that 
the perithecium may be considered a true cleistocarp. The maxi- 
mum dimensions of the perithecia on tobacco and pea were 72 and 
66 respectively, while those on violets sometimes measured up to 
99 [i. 

The hyaline, nearly oval asci contain eight dark brown, lenticular 
ascospores, measuring 10 to 13 by 4-5 to 6*5 /x, and containing rela- 
tively large oil drops. The ascogonium begins as a small lateral 
branch, attached at right angles to the main hypha : in its early 
stages it resembles As 206 rgiUns herbariorum and A, repens^ exce'pt 
in the absence of loose coils. 

The germination of 42 ascospores was obtained in hanging drops 
containing a trace of pepsin. Germination occurred in about five 
days and was most abundant with spores taken from six- to eight- 
week-old cultures. The germ-tube has a unilateral, bulbous 
enlargement next to the spore coat. The mj^'celium is white, 
delicate, and inconspicuous, with sparsely gi‘Owing hyphae. No 
chlamydospores or endoconidia were produced by these cultures in 
a period of over two years. The fungus usually considered to be 
the conidial stage of Thielavia is ref erred to the genus Thielaviojpsis 
as Thielaviopsis hadcola and the author’s experiments are con- 
sidered to indicate that the two forms are not genetically connected, 
although frequently associated. 

The production of perithecia was greatly stimulated by the cul- 
ture being grown in association with Thielaviopsis basicola from 
tobacco, violet, and pea, or with Oladosporium fulvvum, and various 
other fungi. In all cases the perithecia thus obtained were identi- 
cal with those from the original violet culture. Similar results 
were secured with water extracts of Thielaviop>sis basicola and other 
fungi, and with a water solution of taka-diastase. 

This is stated to be the first report of the isolation of Thielavia 
basicola in artificial culture. 

Poole (R, F*). disease studies.- — Forty-fifth Ann, Kept, 

New Jersey Agric, Exper, Stat, for the year ending June 30, 
1924, pp. 400-403, 1925. [Received March, 1926.] 

The treatment of early Bonny Best tomatoes by spraying and 
dusting was found to be of no value in the absence of heavy infection 
by leaf spot {^Beptoria) pi/copersm ; see also this Review, iv, p. 709]. 
On the Greater Baltimore variety the best results were given by 
treatment with Bordeaux mixture, the copper-lime dust (20-80) 
being less effective. 

Bacillus earotovorus caused serious losses on tomatoes injured by 
severe hail storms. Rapid decay was also produced in the fruit by 
Oidium ooapora lactis ["I Oospora lactis parasitica : seh iMs Review, 
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iii, p, 238] and Rhizopus sp., while species of Fusarium and also 
Macivspormm [Alternaria] solani caused a slow, dry rot. 

Clinton (G. P.}. Pungoxis and iion“iiafectioia.s tronMes of orna- 
mental trees. — Forty-eighth Ann. Rept. Connecticut Agric. 
Exper. Stat for the year 192d {Bull. 263), pp. 171-192,8 pL, 
1925. [Eeceived April, 1926.] 

The following physiological diseases of ornamental trees are 
briefly described : knots on oak and hickory [Hicoria spp.] due to 
some form of irritation in the cambium layer ; bunched sprouts on 
elm and maple, associated with the formation of adventitious buds 
as a result of some obscure injury ; damage caused by drought 
and heat, smoke and gas (the former arising largely from 
brick-kilns), spraying, and electricity ; and mechanical injuries 
which sometimes result in ‘ bleeding sour sap, and a slimy flux, 
the two latter manifestations being connected with bacterial 
activity. 

The principal leaf and bark fungi are enumerated and brief 
notes are given on the following wood-destroying organisms: 
Daedalea quercina ; Fomes applanatus ; F. connatus, causing a 
heart rot of hickory and hard maple [Acer saccharum : see this 
Revieiv, v, p. 266]; F. igniarius on oaks and apples; Polyporus 
squamosus, the causal organism of heart rot of maples ; P. aul- 
phureus on oaks ; Polystictus conchifer, which is responsible for a 
slow rotting of elms; Pleurotus sapidus, P. ostreatus^ and P. 
ulmarius, associated with heart rot of elms and hard maples; 
Hydnum septentrionale, semi-parasitic on hard maples and 
hickory ; Armillaria mellea, occurring chiefly on conifer roots ; 
and Collybia velutipes. 

Spaulding (P.) & Rathbun-Geavatt (Annie E.). Longevity of 
the teliospores and accompanying uredospores of Cronartinm 
ribicola Tischer in IB^L^.—Journ. Agric. Res., xxxi, 10, pp. 
901-916, 1 graph, 1925. [Received April, 1926.] 

The experiments reported in the present paper were carried 
out from 1st August to 10th October, 1923, at Warrensburg, New 
York, and from 10th to 3 ist October of the same year at Bethel, 
Vermont, with a view to supplementing the senior author’s work in 
1921 on the viability of the teleutospores of the white pine blister 
rust (Gronartium rihicola) [see this Review, ii, p. 4]. Besides the 
five species of Rihes included in the previous tests, collections of 
teleutospores were made from the leaves of R. triste, R. glandu- 
losum, and R. vulgare. The leaves bearing the teleutospore columns 
were enclosed in mosquito nets and exposed in the open to all the 
variations of the weather, keeping them, however, sheltered from 
too much sun. The first few experiments indicated that pre-cooling, 
in itself, did not stimulate the subsequent germination of the 
teleutospores, but that sharp alternations of high day and low night 
temperatures had a marked stimulating effect on the germination. 
It is further stated that the spores germinated much better when 
floated on the surface of water in small glasses than when placed in 
the damp atmosphere of a moist chamber. 

As in the 1921 tests, the teleutospores from the leaves of iJ. 
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mgmm were found to retain their viability for the longest period 
as they were still germinating well at the end of the experiments, 
i.e., after a lapse of 87 days. The shortest-lived (19 days) were 
those of one collection from JJ. rotundifolmm, but it is pointed out 
that they were borne on leaves that had both surfaces completely 
coated with dew at the time of collection, so that partial germina- 
tion had occurred in the columns, and the viability of the remaining 
teleutospores was unusually low. The longevity of the teleutospores 
from the other species ranged between these two limits. The 
teleutospores on naturally fallen leaves of R, nigrum lived 57 days 
when kept out of doors, thus indicating that infected leaves, even 
when lying on the ground, may be a source of pine infection for a 
prolonged period. It was further found that the time necessary 
for the germination of the teleutospores increases with their age, 
whether the material is kept dry indoors or exposed to the weather 
in the open. 

Uredospores accompanying the teleutospores on the leaves re- 
mained viable for a maximum period of 59 days under the con- 
ditions of the experiments. 

KtisTEE (E.). Beitrage zur Keixntnis der panaschierten Geholze. 
IX. Ueber enzymatische PanascMerung tmd die Weisspunkt- 
krankbeit beim Aborn. [Contributions to the knowledge of 
variegated trees. IX. On enzymatic variegation and the 
white spot disease of the Maple.] — Mitt, Reutsch, Dendrol, 
Gesellsch, (Jakrb.), xxxv, pp. 148-150, 2 figs., 1925. 

A mottling of Acer dasycarpum leaves, apparently distinct from 
that due to the attacks of certain insects, has been observed in the 
Giessen [Hesse-Nassau] Botanic Garden. The upper side of the 
leaf blades is covered with innumerable dingy white spots, and 
the cells of the upper rnesophyll layer are colourless. In some cases 
the spots merge into large pale areas, contrasting sharply with the 
green tissues along the veins. This phenomenon, which was parti- 
cularly striking in the summer of 1925, is believed to be due to 
some metabolic disturbance which occurs quite independently of 
local external conditions. 

Hostermann [G.] & Noack [M.]. Ueber das Ulmensterben am 
uHteren Rbein. [The dying-off of Elms on the lower Rhine.] 
— Mitt Deutseh, Dendrol. Gesellsch, (JaAr6.), xxxv, pp. 287-289, 
1925. 

The essential points in this paper have already been noticed from 
another source [see this Review, v, p. 66]. 

Moniz BA Maia (E.). Uma doenca dos Eucaliptos de viveiro 
caasado por um ‘ Botrytis ^ [A disease of seedling Eucaly pts 
caused by Botrytis.'\ — Revista Agrondmica [Lisbon], 4^ Sdr., 
i, I, pp. 23-24, 2 pi., 1924. [Received April, 1926.] 

A necrosis of the « stems of diseased Eucalyptus globulus sent 
from a nursery near Samora Correia, Portugal, to the Pathological 
Laboratory, Lisbon, in October, 1921,' was found on examination to 
be associated with a species of Botrytis which , was isolated and 


396 


grown on potato, on which numerous conidial fructifications and 
sclerotia were produced. 

Inoculation experiments, made at the Laboratory of Forest 
Biology with conidia and sclerotia, produced the typical symptoms 
of the disease on healthy seedlings. 

The occurrence of Botrytis in this nursery is attributed to its 
damp situation, with night mists which frequently persist until late 
in the morning and are followed by hot days, and to the density of 
the stand. 

In 1922, specimens of Eucalyptus attacked by the same disease 
were received from the Forest Service at Coimbra. 

Haet (H. J. M.). Wortelschimmel in Bjaticnltnren. [A root 
fungus in Teak plantations.] — jPectom, xviii, 7, pp. 749-754, 

3 pL, 1925. [English summary.] 

In the forests of south Soerabaja (Java) a die-back of young 
teak {Teetona grandis) and other trees, e. g., Swietenia macro- 
phylla, 8. onahogoni, Artocarpus integra [A, integrifolia\ Eugenia 
cuminij Schoutenia ovata, and Schleichera oleosa, hsbs been observed 
since 1920 in the areas formerly occupied by Ficus elastica, and 
now largely overgrown by Lantana camara and Imperata arundi- 
nacea var. koeningiL The cause of the disturbance, which fre- 
quently occurs in rubber {Hevea brasiliensis), coffee, cacao, tea, and 
cinchona plantations, is believed to be a root fungus, originating in 
the Ficus roots left to decay in the ground. The only economic 
method of control appears to be to give the old Ficus land over to 
the villagers for the cultivation of agricultural crops for two to 
three years on condition that all Ficus stumps are removed, before 
replanting the sites with teak. 

WiELER (A.). XJeber XSinwirkungen von Fabrikexhalationen anf 
die Holzgewackse. [The effects of factory exhalations on 
woody plants.] — Mitt Deutsch, DendroL Gesellsch, {JahTh)^ 
XXXV, pp. 102-111, 2 pL, 1925, 

The work of previous investigators on the effects of factory 
exhalations on plant life is discussed, and the writer's researches 
on this subject in the Clausthal (Harz Mountains) district are 
recapitulated [see this Review, ii, p. 21], In this region reafforesta- 
tion with conifers is in progress, and so far the application of lime 
has given satisfactory results in counteracting the toxic effects of 
the acid exhalations in the soil. 

Blake (E. G.). Enemies of timber: dry rot and the deatb-watck 
beetle. — ^xv4-206 pp., 10 pi., 12 figs., London, Chapman & Hall, 
1925. 

In the first part of this manual a brief account of the properties 
of timber and its liability to decay is followed by a description of 
the propagation and development of dry rot (Merulius lacrymans, 
Goniophora cerebella, smA Polyporus vaporariMS, the first-named 
being stated to be of paramount importance in England), and by 
a discussion of the problems of its prevention in new buildings and 
its eradication from old ones. The principles of construction are 
outlined with special reference to the prevention of dampness and 
the production of a free and complete circulation of air, the cardinal 
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points in the control of dry rot. Directions are given for the treat- 
ment of buildings in which the fungus has already gained a hold. 
The measures to be adopted in such cases include the removal of 
all infected flooring, skirting, panelling, and the like; thorough 
scrubbing of the walls beneath the floor ; the application of a liquid 
disinfectant, e.g., Calvert’s No. 5 carbolic acid or corrosive sub- 
limate, to all exposed surfaces; the concreting of the site before 
replacing the floor ; and the covering of any damp inside surfaces 
with asphalt or a thick coat of coal-tar and pitch. 

Eichards (C. Audrey). The comparative resistance of eighteen 
species of wood-destroying fungi to sine chloride. — Ptoc. 
Amer, Wood Pres, Assoc,, 1925, pp. 18--22, 1925. 

The wood-destroying organisms previously tested for resistance 
to sodium fluoride [see this Review, iv, p. 579], with the addition 
of Ooniophora cerehella, formed the subject of a similar experiment 
with zinc chloride. The reaction of the fungi to the two prepara- 
tions is compared. Lentinus lepideus was the most susceptible to 
zinc chloride, growth being inhibited by a solution of 0*075 per 
cent., and Polyporus schweinitzii the most resistant, withstanding 
concentrations of over 0*6 per cent. Pomes annosus and Schizo- 
phyllum commune are the only organisms occupying the same 
positions (13th and 15th, respectively, in order of increasing 
resistance) in both lists. 0 . cerehella was intermediate between 
Stereum fasciatum and Polystictus versicolor in resistance to zinc 
chloride (0*3 per cent.). Smaller amounts of zinc chloride than of 
sodium fluoride were required to kill Pomes pinicola, L, lepideus, 
Lenzites striata, Pleurotus ostreatus, Polystictus hirsutus, and 
Trametes pini var. abietis; and larger quantities for the rest of 
the fungi used, with the possible exception of Lenzites trahea, 
T, carnea was found to be equally susceptible to both. 

SCHANTZ (C.). Wirtschaffclich notweudige Erfahrungeu bei der 
Holzkouservieruug. [Economically necessary data in timber 
preservation.] — Brennstoff-Ghem,, vii, 1, pp. 1-2, 1926. 

The economic importance of timber preservation in Germany, 
with special reference to the treatment of telegraph poles, has 
already been discussed by the author [see this Review, v, p. 142]. 
In the present paper he describes a method of estimating the neces- 
sary quantities of coal-tar oil to be applied to structural timbers, 
&c., in order to obtain the maximum efficiency with the minimum 
expenditure. 

The coal-tar oil employed for this purpose consists of high boiling 
distillates, of which 75 per cent, must have a boiling-point above 
235®, while 6 per cent, of the constituents must be acids (chiefly the 
higher homologues of phenol, e.g., the cresols and xylenols). Naph- 
thalene and its homologues must also be present. The antiseptic 
action of coal-tar oil, therefore, rests on a dual basis, namely, the 
toxicity of the phenols to insect and vegetable parasites and the 
water-repelling property of the remaining constituents. The latter 
is extremely important, since the soluble phenols are thereby 
retained in the wood and the absence of moisture at the same time 
inhibits insect and fungal life. 

In the Euping process [see this Review, iv, pp. 387, 388] only 
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a sufficient quantity of oil is used to cover the cell walls. Owing 
to the high degree of adsorption, this oil covering evaporates very 
slowly, but nevertheless it is essential to replace the loss thus 
sustained. This is effected by supplying the inner cells with an 
excess of oil, which gradually replenishes that on the outer walls as 
the latter is depleted. 

On this basis it is possible to calculate the maximum adsorption 
of coal-tar oil for different kinds of wood. The specific gravity of 
pine wood is approximately 0*5, that of the wood substance after 
the air has been exhausted 1*5. In a cubic metre of wood weighing 
about 500 kg. the weight is represented by the wood substance, 
occupying only a third of the volume, while two-thirds are air 
spaces. Assuming that the wood consists of one-third sap and 
two-thirds heart wood (which is not susceptible to impregnation), 
0*6fi7 

there is — = 0*222 cu. m. vacuum to be filled with coal-tar oil. 


The specific gravity of coal-tar oil being 1*04 the quantity required 
would be 230kg. (or 75 kg. for partial impregnation) per cu.m. 
Similar calculations may be made for beech and oak ; the former, 
consisting exclusively of sapwood, can be impregnated throughout. 

The duration of life of the impregnated wood depends on the 
quantity of preservative contained in a cubic metre. After a certain 
point, however, an increase in the amount of preservative only 
slightly augments the duration of life. Pine wood impregnated 
with coal-tar oil at the rate of 230 kg. per cu. m. has an average 
duration of life of 23 years, the corresponding period for 63 kg. per 
cu. m. being 18 years; for 75 kg., therefore, the duration of life 
may be estimated at about 20 years. This latter process is probably 
the most economical for pine timber, since it gives almost the 
maximum duration of life with a low expenditure of preservative. 


Bateman (E.) & Henningsen (0.). A theory on the mechanism of 
the protection of wood by preservatives- Part TV , — Toxic 
principles of creosote.—Proc. Ame7\ Wood Pres, Assoc,, 1926, 
pp. 22-28, 2 graphs, 1925. 

The following conclusions have been drawn from an investigation 
[which is briefly described] on the toxic principles of creosote [see 
also this Revi&uo, hi, p. 617]. The essential toxic materials in coal- 
tar creosote may be divided into two groups, namely, the hydro- 
carbon oils boiling below 270® C. and the tar acids and tar bases 
boiling above this point. The former group comprises the essential 
toxic materials of ordinary creosote oil, and the latter those of high 
boiling distillates, such as carbolineum. In this case the hydro- 
carbons, although potentially very toxic, are rendered ineffective 
by their low solubility. 

Three points of special importance were brought out by the 
writers’ experiments with Pomes namely, (1) the immense 

reduction of toxicity consequent upon the removal of the tar acids 
and tar bases from the oil ; (2) the closer approximation to the 
original toxicity effected by the replacement of either the tar acids 
or the tar bases or both ; and (3) the equal efficacy of beta-naphthol 
with the naturally occurring tar acids. 
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Howald (A. M.). A one-movement process for impregnating- 
timlber witli zinc cMoride and petroleum. — Proc, Amer. Wood 
Pres. Assoc., 1925, pp. 81-110, 4 figs., 1 diag., 2 graphs, 1925. 

By the use of an emnlsion of zinc chloride solution in petroleum 
fuel oils, timbers have been satisfactorily impregnated with oil and 
zinc chloride in one movement. Asphaltic residuum and distillate 
fuel oils are mixed in proportions to give a suitable viscosity vary- 
ing from 45 to 65 seconds Saybolt at 180° F. This mixture is 
agitated with from 15 to 25 per cent, of a 10 to 40 per cent, zinc 
chloride solution, then pumped under high pressure (about 2,000 lb. 
per sq. in.) at 170° F. through an emulsifying valve. The natural 
asphaltic and resinous constituents of suitable fuel oils, e. g., heavy 
and light Mexican crudes, California crudes, and Caddo crude oil, 
have a protective action which renders the addition of an artificial 
stabilizer superfluous. 

An average desirable treatment on the basis of present knowledge 
is 8 lb. oil (about 1 gall.) and f lb. zinc chloride per cu. ft. With 
petroleum oil at 4 cents per gall, and zinc chloride at 6 cents per 
lb. the cost of preservation is as follows : $0*04000 for oil ; $0-03000 
for zinc chloride ; and $0*00175 for power, interest, and depreciation ; 
making a total of $0*07175 per cu. ft. of timber. 

No great changes from the usual conditions and processes of 
pressure impregnation are involved, but the customary temperature 
of 180° F. cannot be much exceeded. 

Semi-industrial treatments, comprising 3,500 ties [railway 
sleepers], have been carried out in co-operation with the Atchison, 
Topeka, and Santa Fe Railway and the Grasselli Chemical Company 
at Somerville, Texas. 

Long (W. H.). When is rot not rot? — Proc. Amer. Wood Pres. 
Assoc., pp. 202-215, 1925. 

The various treatments given to tie [sleeper] timbers in a series 
of experiments conducted at Albuquerque, New Mexico, may be 
grouped under three general heads: (1) the ‘fir’ treatment, for 
Douglas fir {Pseudotsuga taxifolia), Engelmann spruce {Picea engel- 
manni), cork-bark fir {Abies arizonica), and possibly white fir 
(A. concolor)] (2) the western yellow pine {Finns ponderosa) treat- 
ment; and (3) the Texas pine treatment for long-leaved and loblolly 
pine (P. palustris and P. taeda). All the ties were treated by the 
Riiping process with a mixture of 45 parts of creosote to 55 of 
petroleum, the duration being 10 to 12 hours in the case of group 
(1), 5| hours in (2), and 4| hours in (3). 

The butt rots caused by Polyporus schweinitzii a^nd Eehinodon- 
timn tinctorium were sterilized by all the treatments in every kind 
of timber used. Trametes pini was destroyed in all cases except 
one spruce tie treated by the western yellow pine method. P. elLi^ 
sia'uw was not completely destroyed in any of the yellow pine ties. 

In a^ series of partially treated ties, P. schweinitzii, P. ellisianns, 
T, pini, and E. tinctormm developed in western yellow pine, and 
the first three on P. and P. also. 

The question of using slightly infected ties is discussed, the eon- 
elusion being reached that the physical properties of such timber 
are not appreciably injured by small amounts (not exceeding If in. 
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in diameter) of incipient rot. Many of the thousands of ties which 
are left to rot in the forests on account of slight decay could be 
used with advantage after suitable treatment, thereby effecting 
a most important saving in structural materials. 

Eex (E. G.). Experiments on the control of Wack-leg disease of 
Cabbage. — Pennsylvania Agric. Exper, Stat. Bull. 199, 23 pp., 
10 figs., 1925. [Received April, 1926.] 

The common formaldehyde and corrosive sublimate methods of 
disinfecting seeds failed to give satisfactory control of cabbage 
blackleg {Phoma lingam), which is causing much damage in Penn- 
sylvania, but a reduction of infection from 40*5 to 15 per cent, was 
obtained by 1 hour’s immersion in 0*5 per cent, semesan, preceded 
by two hours’ soaking in water at room temperature. Half-an- 
hour’s immersion in 0*5 per cent, uspulun at a temperature of 112® 
to 122° F. also gave promising results. The hot water (112°) treat- 
ment [wsee this Review, iv, p. 459] controlled the disease but caused 
a drastic reduction of germination of the seed. 

Evidence is stated to point to the overwintering of the fungus 
on host refuse, with consequent reinfection of the next year’s crop. 
This risk can be greatly reduced by crop rotation. 

There is some indication of resistance in the Midseason Market 
variety, and the development of resistant varieties is considered to 
offer the most practical solution of the control problem. 

Haensbler (0. M.). Pea root rot studies. — Forty -fifth Ann. Rept. 
New Jersey Agric. Exper. Stat for the year ending June 30, 
1924, pp. 403-414, 1 pL, 1925. [Received March, 1926,] 

The results of investigations on the destructive root rot of peas 
occurring in certain parts of New Jersey indicate that the most 
serious type of the disease is associated with the presence of Apha- 
nomyces euteiches [see this Review, iv, p. 508], although the organism 
has not yet been isolated from infected material. One strain of 
Fusarium (F26) and the sterile fungus (F 28), which gave positive 
results in previous inoculation experiments [see this Review, iv, 
p, 714], proved to be only moderately parasitic in a new series of 
tests. Two isolations of Pythium from peas and one from spinach 
(all believed to be identical) were actively parasitic on the roots of 
inoculated peas. 

In pots kept at constant moistures of 20, 40, and 60 per cent., the 
amount of infection with F26 was 39, 65*5, and 39 per cent., re- 
spectively. In pots with the moisture fluctuating between 40 and 
20 and 60 and 20 per cent., there was only a trace of infection, 
while between 60 and 40 per cent., 44*4 per cent, of the plants 
developed symptoms of the disease. At 60 and 80 percent, soil 
moisture an agar culture ol Pythium earned rotting in 100 per 
cent, of the seeds. 

Young plants were shown by experiments to be less susceptible 
to the sterile fungus type of root rot than older individuals. 

Greenhouse experiments confirmed field observations as to the 
greater severity of the disease in consecutive plantings of peas. 

Fertilizer, lime, and sulphur applications failed to influence the 
extent or development of root rot. 
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None of the forty varieties tested showed sufficient resistance to 
yield advantageously on heavily infected soils. Individual selec- 
tions of the World’s Eecord and Pilot varieties gave the most 
promising results. 

GabbneR (M. W.). Bacterial spot of Cowpea axid^ Lima Bean. — 
Journ. Agric. Res., xxxi, 9, pp. 841-863, 6 pi, 1925. [Received 
March, 1926.] 

The bacterial spot disease of cowpea (Vigna sinensis), first noted 
in Indiana in 1919 [see this Review, ii, p. 485], and the morpholo- 
gical and cultural characters of the causal organism, Bacterium 
vignae, are fully described in this paper. The latter is remarkable 
for its wide range of leguminous hosts [see this Review, v, p. 216] 
and only one variety of the susceptible species, namely, Hender- 
son’s Bush Lima bean [Phaseolus lunatus], has shown some resis- 
tance. 

Infection readily occurs on the leaves without wounding, the 
organism remaining between the cells of the mesophyll but pene- 
trating the vessels, where a copious development of bacterial slime 
may result. When cowpea pods are attacked the seed may become 
infected, and such seed gives rise to diseased seedlings. 

As control measures the use of seed two or three years old or 
from healthy pods, and crop rotation, are recommended. 

Alcock (Mrs. N. L.), MTntosh (A. E.S.), & Wallace (G. B.). The 
control of Onion smut. — Scottish Journ. of Agric., ix, 1, pp. 
1-5, 1926. 

Onion smut {Vrocystis cepulae) has been known in the south of 
Scotland for a number of years and the authors have carried out a 
series of experiments in its control by formalin on leeks at Edin- 
burgh and on onions in East Lothian. Two strengths were used, 
namely, 2-| and If oz. formalin to 1 gall water, applied in both cases 
at the rate of a gallon to each 60 yds. of furrow, which is equal to 
a little over 200 galls, per acre with the drills one foot apart. The 
disinfectant was poured in the furrow at a slow rate of walking and 
the seed sown immediately. 

With the leeks the stronger solution gave the better results whether 
as regards smut control, number of surviving plants, or weight of 
harvested produce. The most striking effect, indeed, was the marked 
difference in the number and average size of the plants in the treated 
and untreated plots. The cost of treating an acre with the 2-|-oz. 
solution was about 30s. Od for the formalin, apart from the cost of 
labour. 

Both solutions gave approximately equal results on onions and 
the treatment had the same effect in increasing the vigour of the 
plants as with leeks. ^ ^ 

In neither case was full control obtained, but the authors point 
out that in cases of severe infestation it would probably take 
several years to reduce the amount of disease down to a degree 
at which complete protection might be furnished by the treat- 
ment.'^' 
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Campanile (Giclia). Sulle septoriosi del Sisdano. [On Celery 
blight.] — Boll. R. Staz. Pat. Veg., N.S., vi, 1, pp. 44-71, 
1926. 

'■ 

Considerable and increasing losses are caused to growers of celery 
under irrigation in the outlying districts of Rome by blight (Sep- 
toria petroselini var. ct'pii'], plants affected with which 

become dwarfed and are of low market value. 

In cultures of the fungus obtained by the author on celery decoc- 
tion agar, growth was better on a neutral or alkaline medium than 
on an acid one, but the latter favoured pycnidium formation while 
conidia were chiefly produced on alkaline media. The pycnospores 
germinate readily in 1 per cent, glucose solution, wsometimes bearing 
secondary, non-septate spores or fragmenting into several spores. 
The development of the germ-tubes was better at temperatures of 
9° to 14° than at 25° C. Germination was inhibited by a 1 in 20,000 
solution of copper sulphate. Penetration of the leaf tissue has been 
observed to occur either through the stomata or, more commonly, 
through the epidermal cells. 

The fact that moisture is essential for infection has been confirmed 
by the author’s observations. It is the custom near Rome usually 
to have two periods of harvesting the celery crop, one in the winter 
and the other in the summer, and the damage caused by the disease 
is often much greater in the former. Plants badly attacked during 
the winter, if allowed to remain in the ground instead of being 
marketed, may, when growth is I'esumed, become practically free 
from the fungus owing to the eflect on its development of the 
hot dry weather as summer approaches. In the autumn and spring 
months the drops of moisture that collect at the apex of the leaves 
appear to favour infection, which often begins at the leaf tips. 
Plants growing under trees are less frequently attacked than those 
in the open, and tests have shown that defoliated plants are more 
susceptible than those which retain their leaves. It is recommended 
therefore to limit pinching off leaves to the time immediately fol- 
lowing transplanting. 

Various measures are suggested for the control of this disease. 
Seed disinfection with formalin or uspulun is recommended, but 
this process may be omitted if old seed is used, since the conidia 
of S. apii show a decidedly reduced germinability in the second 
year and do not survive for a third season, whereas celery seed 
retains its capacity for germination up to at least the fourth year. 
Use of even two-year-old seed is fairly safe, as very few spores of 
the fungus are then capable of reproducing the disease. 

Investigators in other countries have indicated that the yellow 
celery varieties are more susceptible to attack than the green, 
but the susceptibility of the different Italian varieties has not yet 
been determined. 

Malabanan (D. B.). Anthracnose of Philipp, Agric., 

xiv, 8, pp. 491-501, 2 figs., 1926. 

Anthracnose of pepper {Gapdcum annumn) [see this Revieiu, iv, 
p. 182] is stated to be usually of minor economic importance in the 
Philippines. Plantings made during the dry season are liable to 
attack at the beginning of the rains, while those made in the wet 
season generally remain free from the disease. 
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The first symptom is the appearance of small yellow or discoloured 
spots on any part of the fruit or leaves. The affected areas gradually 
expand and become depressed, leaving more or less circular lines of 
demarcation between the healthy and diseased portions. With in- 
creasing age the spots turn greyish or brown, and black specks, con- 
centrically arranged, appear on the lesions. In dry weather the 
spots are dry and papery and they may accelerate the wilting 
and dropping of the fruit. Rapid decay and falling of the fruit, 
leaves, and flowers may take place during the rainy season. 

The circular, erumpent acervuli measure 56 to 100 fi on the 
leaves and 50 to 250 jx on the fruit. Setae occur and are almost 
black (paler at the distal end), two- to six-septate, thick-walled, 
tapering, and measure 39*3 to 192-4 by 4-39 to 7-32 /i. The unicel- 
lular, hyaline, falcate conidia, tapering at both ends, measure 23 to 
31-.1 by 3-66 to 3-93 ji. Germination occurs in two to fi.ve hours 
by means of a germ-tube, which in turn develops chlamydospore- 
like structures after six hours to three days according to the 
medium. 

The fungus grows readily on most media, forming a white mass 
of aerial hyphae followed by the production of pink (later black) 
sclerotial bodies bearing the setose acervuli. 

The fungus is a weak parasite which can only attack plants with 
a diminished power of resistance. Once admission is gained, how- 
ever, the organism rapidly spreads through the tissues, especially 
if favoured by warm, moist weather. Sweet pepper varieties of 
the fleshy Ruby King type are susceptible to the disease, while the 
hot ones are very resistant. 

Inoculations produced the characteristic symptoms of an thracnose 
on un wounded tomato and eggplant \_Solan%7Yi Tnelongena] fruits, 
and caused a storage rot of tomato, pepper, eggplant, squash (CucuT'^ 
bita pepo), and Lima bean [Phaseolus 

The fungus concerned has not been definitely identified, but is 
believed to be Golletotrichwm nigrum. 

Adequate control can be obtained by the adoption of suitable 
planting methods, sanitary measures, and seed selection. 

PeE-LabY (E.). Ii’invasioH du mildioxi en 1925. Uesistance de 
q.nelques hybrides producteiirs, [The invasion of mildew in 
1925. Resistance of certain non-grafted hybrids.] — Pev, de 
Yitic,, Ixiv, 1646, pp. 31-33, 1926. 

An especially severe attack of vine mildew {Plmmoparaviticola^ 
occurred in France during 1925 [see this Review, iv, p. 651] and 
accentuated the importance of replacing the old susceptible French 
stock by carefully selected resistant hybrids. 

The author has attempted a classification of selected black and 
white hybrids according to their degree of resistance to mildew, 
namely, (1) those requiring neither copper sulphate nor sulphuring 
[i. e., resistant also todl^irm^^ (2) those resistant except 

in years of unusually severe attack, such as 1925 ; (3) those requir- 
ing few treatments and distinguished by heavy yields of a good 
wine-making quality. Lists of hybrids, chiefly of the Seibel col- 
lection, but also including under (1) Couderc Nos. 7120, 4401, and 
. 4101,. Baco No. 1, and Malegue No. 2049—3 (all black grapes), are 
'given." ■ . . ' . • 
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Eousseau (I.). Bur Tapoplexie de la Vigne. [On the apoplexy of 
the Vine.] — Prog, Agric, et Vitic,, Ixxxv, 5, pp. 117-118, 
1926., 

The good effect of treating grape vines against apoplexy [Fomes 
igniarius or Sternum hirsutum: see this Review, iii, pp. 814, 630] 
with arsenic compounds is illustrated in this brief note by the 
case of a vineyard of 2,000 stocks in France, in which 50 plants 
had been killed in 1921. After treatment with the arsenical insecti- 
cide pyralion in 1921 and in 1922, the incidence of the disease fell to 
2 and 1 stocks, respectively, and it rose to 3 cases in 1923 and 
5 cases in 1924, when the vineyard was not treated. In 1925 the 
vineyard was treated with paratoxil and no new cases were recorded. 
The latter preparation is stated to give excellent results in the 
control of this disease. 


Walters (E. A.). Report on the Agricultural Bepartmeut, St, 
Lucia, 1924.— 30 pp., 1926. 

In the section dealing with the control of fungous diseases 
(pp. 10-11), an account is given of the recent survey made by 
S. F. Ashby in connexion with the Panama disease of bananas 
(Fusarium cubense), which is particularly fatal to the variety Gros 
Michel and was observed in the nurseries of St. Lucia in 1924. 
The system of planting sections after examination for freedom from 
the disease was found to be successful in reducing infection, and 
this system is being extended to all new plantations where the co- 
operation of the Agricultural Department is required. It is con- 
sidered of the utmost importance that only disease-free sections 
should be planted on uninfected land. The higher areas and virgin 
forest lands are practically free from disease, and it is recommended 
therefore that on no account should these lands be planted with 
bananas from the established’ estates and coastal areas in which, 
with few exceptions, Panama disease is present, probably introduced 
originally from overseas. 

A bud rot, apparently due to Phyto 2 ^hthora, was observed on 
coco-nuts, and directions were given to burn the upper part of the 
diseased palms. ‘Little-leaf’ disease [see this iv, p. 464] 

was found in several cdco-nut plantations ; it is characterized by 
dwarfing, distortion, and crumpling of the young leaves and con- 
strictions of the trunks, due to debility caused by food shortage. 
Palms in favourable situations may outgrow the disease, particularly 
if aided by improved drainage and manuring, but if neglected they 
are liable to succumb to a secondary bud rot. Opening the heart 
leaves and drenching with tobacco extract or diluted Jeyes fluid 
[a crude carbolic preparation] is recommended for the milder cases. 

No mosaic disease of sugar-cane has yet appeared in the island, 
largely on account of the strict examination and treatment or 
destruction when necessary of all plants introduced. 

The root disease of cacao caused by EoseKwia pepo has been 
restricted by burning aU diseased roots and isolating the infected 
areas by deep trenching. Black pod rot {Phyto^tkora faberi) 
occurs in most cacao estates during prolonged wet weather. 
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Adams (J. F.). Plant disease survey of economic crops in Bela- 
ware, during 1925,— Delaware State Board of Agric,, xv, 
28 pp., February^ 1926. 

This report contains notes on the prevalence and relative im- 
portance during 1925 of the principal diseases of economic crops in 
Delaware, classified as follows : orchard and small fruits ; field and 
vegetable crops ; cereal and forage crops ; and ornamentals. Con- 
trol measures are indicated in certain cases not already covered by 
other publications, and some climatological data are given. On 
the whole, the incidence of disease was much slighter in 1925 than 
in 1924. 

Plant pathology and physiology. — Thirty ^eighth Ann. Kept. Texas 
Agric. Exper. Stat 1925, pp. 32-34, [? 1925. Received April, 
1926.] 

During the period from 1st September, 1924, to 31st August, 
1925, an extensive study was made of cotton root rot [Phymato- 
trichum omnivorum : see below, p. 426]. In the central regions 
of Texas the vine Ipomoea trichocarpa is stated to be by far the 
most important summer and winter carrier of the disease. The 
cumulative effects of sulphur treatment (10,000 lb. per acre) reduced 
the incidence of infection to a minimum, but were not beneficial to 
the cotton. Large numbers of spores of P. omnivorum were found 
in irrigation ditches a few days after irrigation and also in lucerne 
fields where sunlight was excluded. For the first time, successful 
germination of the spores was obtained by the removal of a waxy 
sheath which normally prevents them from absorbing water. The 
development of the fungus was found to be completely inhibited 
by 0‘20 per cent, of normal hydrochloric acid, 0*21 per cent, of 
normal sulphuric acid, or 5*50 per cent, of normal sodium hydroxide. 

Blossom-end rot of tomatoes is believed to be caused by lack of 
moisture in the soil. Wilt (Fusarium) llycopersie{\, on the other 
hand, is prevalent in all soils and climatic conditions, and can be 
controlled only by careful crop rotation and the use of healthy 
seed. 

A new spinach wilt, first reported in 1923-4, has been definitely 
ascertained to be due to F. solani, 

Clinton (G. P.). Botany, — Forty-eighth Ann, Rept Connecticut 
Agric, Exper. Stat for the year 1924 (Bull. 264), pp. 207-210, 
1925. [Received April, 1926.] 

Besides matters already noticed in this Review it is stated that 
spraying has uniformly given better control of the fungous diseases 
of apple and peach than dusting. Further tests with combinations 
of sprays and dusts are planned. 

The best results in the control of celery blights [Gercospora apu 
s>iid Septoria a^i%\ were given by 4-4-50 Bordeaux mixture. 

Selected maize seed gave a better stand, a higher yield, and 
greater freedom from ear and root rots [Gibberella saubinetii, 
Diplodia zeae, Fusarium moniliforme, oxid Gephalosporium acre- 
momum] than unselected [see this Review, iv, p. 732]. 
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Nea.! (D. C.). , Annwal Report of Plant Patkology Department.— 
Thirty-seventh Ann. Rept, Mississippi Agric. Exper, St at. for 
the fiscal year ending June SO, 1924, pp. 28-31. [Received 
April, 1926.] 

The results of experiments in the control of pecan scab [Fusi- 
cladium effusum] indicate that the most effective fungicide for this 
purpose is Bordeaux mixture 4-4-50 or 2-4-50 [see also this Review, ' 
V, p. 44]. Applications made during May, July, and August 
increased the yields over the controls from 7 to 10 lb. of marketable 
fruit per tree. 

A pathological and physiological study of anthracnose of lucerne 
(CoUetotrichum trifolii) [see this Review, iv, p. 82] has been in 
progress since 1922. The following varieties and strains have 
shown good resistance to the disease: Capetown, Africa; 12946 
and 12990 ; Disco 12 ; Cossack 1 and 2; and Grimm 1(a), 1 (&), 
and 2. Greenhouse inoculation tests have shown that the fungus 
is pathogenic to red clover. 

An anthracnose disease, definitely ascertained to be due to a 
species of CoUetotrichum, hm been observ-ed in the Delta region on 
Hubam clover [MelUotus alba var. annua]. 

Crxwfoed (R. F.). Some common Hew Mexico plant diseases.— 
Netv Mexico Agric. Exper. Stat. Bull. 148, 25 pp., 1925. 
[Received April, 1926.] 

The principal fungous diseases of the more important cultivated 
plants of New Mexico are described in popular terms with brief 
directions for their control under local conditions. Notes are given 
also on the various manifestations of chlorosis and mosaic. 

KiiSTER (E.). Regenerationserscheinnngen an Bakteriengallen. 

[Regeneration phenomena in bacterial galls.] — Flora, N.F., xx, 
3, pp. 179-197, 12 figs., 1926. 

The author describes various adventitious growths resulting from 
infection by Bacterium tumefaciens on tomato, dandelion {Taraxa- 
cum officinale), variegated Pelargonium, and elm. 

On tomato he observed that the protuberances on the surface of 
the galls were covered with pluricellular hairs, frequently termi- 
nating in a rounded apex resembling that of a gland; in some 
cases teratologically deformed, split hairs were noticed. 

On dandelion roots, which are known to be prone to give 
adventitious and often teratological growths on cut roots placed 
under suitable conditions, inoculation with Bact. tumefaciens results 
in a much more copious production of these abnormal organs, 
including dichotomous leaves, ascidia, local reduction of the leaf 
blade, twin leaves, winged leaves, and other malformations of the 
foliage [which are described and figured]. Some of these types 
have never been observed by the author on non-inoculated roots. 

On variegated Pelargonium shoots the large tumours resulting 
from inoculation with Bact. tumefaciens generally develop adventi- 
tious shoots, which are so densely clustered that the surface of the 
gall appears, as a mass of green buds. Nearly all the adventitibus 
organs were entirely free from variegation. This is the result 
which would be expected from a consideration of BauFs periclinal 
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chimera [Zeitschr, Induht Abstamm. w. VeTerhungslehre, i, 

p. 330, 1909), according to which adventitious shoots are derived 
from cells of the green core of the variegated plant. By inoculation 
with Bacterimn tumefaciens it is possible to develop shoots which 
differ from the periclinal mother plant, inasmuch as only the central 
component participates in their origin. It is suggested that it 
would be of great interest to apply this method to the forms of 
Pelargonmm made use of by Bateson in his experiments on peri- 
clinal chimeras {Journ. of Genetics, vi, p. 75, 1916 ; xi,.p. 91, 1921). 

The elm shoots used in these experiments (chiefly from a variety 
with variegated leaf margins) reacted to inoculation with Bact, 
tumefaciens in a similar manner to the Pelargonium. 

Lacey (Margaret S.). Studies in hacteriosis. Xlll. A soft rot 
of Potato tubers due to Bacillus carotovorus and a comparison 
of the cultural, pathological and serological behaviofur of 
various organisms causing soft rots. — Ann. of Af^l. Biol., 
xiii, 1, pp. 1-11, 1926. 

The parallel studies reported in the present paper were made 
during the summer of 1924 on (1) a strain of Bacillus carotovorus 
isolated from a potato sent by a potato grower [locality not indi- 
cated] as a sample of a soft white rot that, according to his report, 
attacked about 10 per cent, of his crop, and extensively destroyed 
the tissue inside the vascular ring, leaving the outer tissue un- 
affected ; (2) a strain of B. ^phytophthorus obtained from Dr. Appel 
in 1924 ; (3) a strain of B. carotovorus isolated from rotted violet 
plants in 1921; (4) B. solanisaprus obtained from Washington 
through the National Collection of Type Cultures, Lister Institute, 
[London] ; (5) a strongly pathogenic strain of J5. carotovorus isolated 
by Bewley from rotted tomato stems; and (6 and 7) two cultures 
from Erwin Smith through the Lister Institute, one of which was 
a strain of B. phytophthorus and agreed veiy closely with Dr. Appel's 
strain, and the other agreed culturally and serologically with the 
Washington strain of B. solanisaprus. Finally, in the spring of 
1925 two strains of soft-rotting organisms of the B. carotovorus 
group were isolated from rotted Bichardia corms, and in addition, 
a few other strains of soft-rotting organisms were included in the 
serological tests. 

Cultural, pathological, and serological tests [the results of which 
are shown in tabular form], show that a close relationship exists 
between the three species B. carotovorus, B, solanisaprus, and B. 
phytophthorus, but that there are suflSciently marked and constant 
difierences to warrant their continued separation into difierent 
species. B. phytophthorus can be distinguished culturally from 
B. carotovorus or B. solanisaprus by its production of acid an'd gas 
in maltose broth, its behaviour in Uschinsky's solution, its rapid 
clearing in Fermi's solution and in saccharose broth, the absence of 
diastatie action, and the failure to grow at 37® C. As regards 
pathogenic behaviour, the constant jet-black pigmentation of tissues 
attacked by B, 2 ^hytophthorus esbsily distinguishes this from B. 
carotovorus or B. solanisaprus infections. The two latter species 
would appear to be more closely allied, but they can be distinguished 
culturally by their behaviour in Uschinsky’s and Fermi's solutions, 
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and by the acid and alkali production in sugar peptone water. 
The rot caused by S, solanisaprus is more watery, and the tissues 
are more browned than in that caused by B. carotovorus. The 
serological tests showed that although there is a common group 
agglutinin, the species can be separated by serum agglutinations 
which agree with Dr. Berridge’s chemical agglutinations [see next 
abstract] in the grouping of the different strains tested. 

Berridge (Emily M.). Studies in bacteriosis, XIV, Chemical 
agglutination as a means of differentiating bacterial species 
causing soft rot of Potatoes and other vegetables. — Ann, of 
AppL Biol., xiii, 1, pp. 12-18, 1926. 

The chemical agglutination tests reported in the present paper 
were made with the same strains of B. phytopht horns, B, carotovorus, 
and B. solanisaprus as included in Miss Lacey’s work [see foregoing 
abstract]. The results, some of which are given in tabular form, 
indicate that such tests are as reliable as serum agglutination tests 
within this group^of bacteria. They also show that B. solanisaprus 
and jB. phytophthorus are different organisms, and that both are 
closely related to B. carotovorus which, in these reactions, takes an 
intermediate position between the two. 

Klemm (M.). 2ur phytopathologischen XTntersuchung von Samen. 
[Note on the phytopathological examination of seeds.]— 
zenbau, ii, 16, pp. 242-243, 1926. 

The examination of cereal seeds on the basis of the Russian 
methods described by Dorogin [see this Review, v, p. 313] is advo- 
cated for use by German agricultural experiment and plant protec- 
tion stations, seed companies, and the like. The table showing the 
Russian method of analysis of the various fungous diseases is 
reproduced. 

Clark (J. A.), Martin (J. H.), & Stakman (E. C.). Belative 
susceptibility of spring Wheat varieties to stem rust. — U,S, 
Dept, of A gric. Giro, 365, 17 pp., 2 figs., 1926. 

'From 1919 to 1924, inclusive, field experiments to test the com- 
parative resistance to black stem rust (Puccinia graminis tritici) 
of 33 varieties of spring wheat, were carried out at 39 different 
stations in the United States and Canada. Heavy rust infection 
occurred at most of these stations each year. 

The results [given in tabular form] indicate that the durum 
wheats are much more resistant than the hard red spring wheats, 
especially the varieties Pentad, Monad, Acme, and Nodak, Of 
common wheats Kota, and a few hybrids such as Kota x Marquis 
(C.I. No. 6898), Reliance, Marquillo, and Progress, are more resistant 
than the extensively grown Marquis, while the latter is better than 
Haynes Bluestem and Red Fife, which should be largely abandoned. 
Most of the resistant varieties mentioned have some agronomic or 
commercial defects, but Kota and Nodak should be more extensively 
grown in the Dakotas, Marquis or Kota in Minnesota and Montana, 
and Mindum as a durum wheat under conditions of severe rust. 
The two varieties of spring emmer, Khapli and Vernal, are nearly 
immune from rust. i 
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A brief description is given of the rust-resistant and important 
commercial durum and common wheat varieties used in these 
experiments. 

Kightlinger (C. Y.) & Whetzel (H. H.). Second report on 
dusting for cereal rusts. — Abs. in Phytopath., xvi, 1, p. 64, 
1926. 

The writers’ second series of experiments in the control of wheat 
and oat rusts by dusting with sulphur [see this Review, v, p. 219] 
have again given satisfactory results. The total increase on twenty 
rod-square plots of winter wheat affected by leaf rust [Puceinia 
triticina'] only, was 18*5 per cent, (or 6*6 bushels per acre), while 
the average reduction of infection was 48*2 per cent. The corre- 
sponding increase on twenty plots of two square rods each of oats, 
affected by both leaf [P. loli'h\ and stem rust [P. was 

19*6 per cent, (or 8-6 bushels per acre), and the average reduction 
of infection 37-9 per cent. There was some indication of a decrease 
in yield as a result of excessive applications of sulphur dust. 

Lambert (E. B.) & Stakman (E. C.). Effect of sulplmr dust on 
the development of black stem rust of Wheat in a natural 
epidemic.— Abs. in Phytopath., xvi, 1, pp. 64-65, 1926. 

The results of experiments conducted in Minnesota in 1925 in the 
dusting of wheat with precipitated sulphur at the rate of 30 lb. per 
acre for the control of black stem rust \_Puccinia graminis] sup- 
ported Kightlinger’s favourable observations [see preceding abstract' 
on this method of treatment. Time of application is a most critica . 
factor. In some experiments, one application practically controlled 
the disease in spite of a heavy natural epidemic, while in others 
five applications were almost ineffectual. The efficacy of the 
sulphur does not appear to persist long after application, which 
should be made just before a spore shower. In the hard red spring- 
wheat region, under epidemic conditions, it would be necessary to 
begin dusting when the grain is in flower, or earlier, and continue 
till the hard dough stage. 

Gaines (E. F.) & Singleton (H. P.). Genetics of Marquis x 
Turkey Wheat in respect to bunt resistance, winter habit, 
and awnlessness. — Journ. Agric. Res., xxxii, 2, pp. 165-181, 
3 graphs, 1926. . 

Three distinct types of resistance to bunt (Tilletia tritici) in 
wheat varieties have been observed at the Washington Agricultural 
Experiment Station [see this Review, iv, p. 405]. The first is that 
of the resistant winter wheat, represented by Turkey, which becomes 
quite immune when spring sown ; the second that of the wheat 
possessing the same relative resistance or susceptibility whether 
autumn or spring sown; and the third that of the resistant spring 
wheat (Marquis) which is susceptible when autumn sown. 

Ti'ansgressive inheritanee occurred in both the autumn and 
spring sowings in the F3 generation of the cross between Marquis 
and Turkey. Evidently the resistance of the parents is caused by 
different factors. A correlation of 0*711 ± 0*027 was obtained 
between the amount of bunt produced by the autumn sown and 



410 


spring sown F3 families, indlcaiting that the factors causing resistance 
in the autumn sowing are also operative in the spring. Resistance 
in the cross between Marquis and Turkey appears to be caused by 
two factors, the one carried by Turkey being much more ‘ prepotent ' 
than that carried by Marquis. The later ripening plants of the Fg 
and Fg generations were more resistant than the early ones. 

The awned Fg families were somewhat more resistant than the 
awnless ones, but there is little or no indication of any linkage 
between awns and resistance. 

Gassner (G.). Bie Peststellung der Schadigiing des Saatgutes 
durck Beizmittel. [The determination of the injury to seed- 
grain by disinfectants.] — Zeitsehr, fur PJiwnzenkranlch,, xxxvi, 
1-2, pp. 25-41, 1926. 

Discussing the various factors affecting the estimation of the 
chemotherapeutical value of fungicides, the writer considers that 
Friedrichs attaches an exaggerated importance to the question of 
the origin of the seed [see this Review, iv, p. 493]. Much more 
important in this connexion is the increased susceptibility of the 
grain to chemical injury as a result of damage by threshing. 

The factor of paramount importance, however, in the determina- 
tion of the chemotherapeutical value of a given fungicide is the ’ 
temperature of the germination medium [see also this Review, v, 
p. 154]. In an earlier paper [see this Review, ii, p. 555] the writer 
recommended the maintenance of a uniform temperature of 15° C. 
According to an unpublished statement by Lang, the deleterious 
effects, e. g., of formalin, can only be gauged at low temperatures 
(round about 10^), but this method presents various difficulties in 
application, and is further unsuited to the chemotherapeutical 
estimation of mercurial preparations. 

A series of experiments [the technique of which is described] 
was carried out with wheat seed grain of the Strube’s General v. 
Stocken variety to test the effect of varying temperatures on the 
action of different concentrations of formaldehyde, uspulun, and 
germisan. The grain was germinated {a) on filter paper and 
(6) on soil. 

It was apparent from the results of the experiments [which are 
presented in tabular form] that the injury to the seed varied greatly 
according to the temperature of the germination bed. Formalde- 
hyde caused much greater damage at low than at high temperatures, 
whereas with mercurial preparations the reverse was the case. 
With formaldehyde approximately the same values were obtained 
on filter paper and on soil, while with uspulun and germisan the 
fluctuations of germination due to differences in temperature were 
much more pronounced on soil than on filter paper. The following 
values were determined for the dosis toxica, assuming that a drop 
below 90 in the value of the quotient of 100 xjy, where x = the 
germination percentage divided by the retardation of germination 
(in days) of the treated grain, and y = the same of the control, 
represents the first definite signs of injury. (1) Formalin ; (a) on 
filter paper at temperatures of 5° and 20° = 0*08 and 0-1 to 0-12 
per cent., respectively; (b) on soil= 0*08 and 0-1 per cent. (2) Us- 
pulun : (a) on filter paper at temperatures of 5° and 20° = 0*4 to 
0*5 and 0^25 to 0*3 per cent., respectively; (6) on soil = 1*5 to 1*7 
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and 0-2 per cent. (3) Germisan: (a) on filter paper at temperatures 
of 5® and 20® =0*35 to 0*4 and 0*25 per cent., respectively; (6) on 
soil = 1*5 and 0-15 to 0*2 per cent. 

The paper concludes with a theoretical discussion of the factors 
involved in the causation of injury to the grain, and of the relation 
of temperature to the physiological processes of germination. In 
view of all the facts the writer maintains that an average tempera- 
ture of 15® is the most suitable for chemotherapeutical tests. 

LiNDFOKS (T.). Betning av vamtsadet. [Disinfection of spring 
seed.] — Lancltmannen, ix, 8, pp. 133-135, 1926. 

The comparative efficacy of the various fungicides used in Sweden 
is briefly discussed. Uspulun dust is eflfective against Fusarium 
on cereals ; unreliable in the control of bunt of wheat \TUletia 
tritici and T. Zems], covered smut of oats [Ustilago levisX covered 
smut of barley [f/. AorcZei], and stripe disease of barley [J?eZmw- 
thosporium gramineum] ; and useless against loose smut of oats 
[Z7. avGnae\. In the 1925 tests, 20 to 30 minutes’ immersion in 
0*25 per cent, germisan completely controlled stripe disease, which 
aflfected 24 per cent, of the barley plants in the untreated rows. 
Excellent results were also obtained by this method against loose 
and covered smut of oats, covered smut of barley, and Fusarium. 
Sprinkling with 0*75 per cent, germisan was ineffective. Uspulun 
in its liquid form has also given good control of the above-mentioned 
diseases (except loose smut of oats), but one hour’s immersion is 
required for the complete elimination of stripe disease. For the 
control of loose smut of oats, 20 minutes’ immersion in a mixture 
of corrosive sublimate and formalin is recommended. This mixture 
consists of 100 gm. of corrosive sublimate in 100 1. of water to which 
is added 0*25 1. of 40 per cent, formalin. The mixture is on sale in 
Sweden under the name of sublimoform or havrefusariol. Tillantin 
C and urania [see this Review, v, p. 114] have given good results 
in the control of stripe disease of barley. 

The writer’s experiments have so far given no support to the 
view that a definite stimulatory action is produced on the seed by 
the various chemicals, apart from their fungicidal properties. 

Gbam (£.). Be sidste Aars Afsvampningsnnders^gelser. [The 
last years’ disinfection experiments.] — Reprinted from Sjael- 
lands Stifts Landbrugstidende, A, 4 pp., 1926. 

The author gives a brief historical review of the use of seed 
disinfectants in agriculture, with particular reference to the recently 
introduced mercurial compounds and dry dusts. Of the former, 
uspulun has not been widely adopted in Denmark on account of 
its high cost and unreliability in controlling stripe disease of barley 
[llelminthosporium gramineurri] and cereal smuts. Dusting, how- 
ever, especially for barley and beet seed, is likely to be widely 
adopted, while the advantages of doing away with the necessity 
for immediate sowing and of protection from reinfection are very 
manifest also in the case of wheat. 

The results obtained by Schafthit in the control of Calonectria 
graminicola on rye by various dusts are cited [see below, p. 419], 
and the technique of dusting is briefly discussed. 

Some particulars are given of the disinfection experiments carried 



412 


out in Denmark during 1924. Both wheat and rye yields were 
greatly increased by treatment with mercurial preparations, and in 
the numerous experiments with barley, sprinkling with germisan, 
tillantin C, and (in a few cases) corrosive sublimate or dan [see this 
Review p. 345] gave good results in the control of stripe disease. 
It has been shown that both germisan and tillantin C should be 
applied at the rate of 75 rather than 60 gm. per 100 kg. of grain 
in order to secure absolutely reliable results. In six tests in 1924, 
and in forty in 1925, barley seed treatment with germisan or 
tillantin C gave an increased yield. 

Much intex’est is stated to have been shown by farmers all over 
Denmark in the new methods of treatment, and the solution of the 
various economic problems connected with their adoption will be 
for some time one of the foremost activities of the Danish agricul- 
tural organizations. 

Gbam (E.). Afsvampningsfors^g udf^rte af landhoforeninger i 
Danmark i aaret 1925. [Disinfection experiments conducted 
by agricultural organizations in Denmark in the year 1925.] — 
4 pp., Copenhagen, Nielsen and Lydiche, 1926. 

The following points, in addition to those already noticed [see 
preceding abstract], are of interest. In the experiments with wheat 
the mercurial preparations (dan II and IV, germisan, uspulun, 
weizenfusariol, and tillantin C) gave uniformly more reliable results 
as regards increase of yield than copper carbonate dust or copper 
sulphate. 

Both germisan and tillantin (sprinkling) produced a noticeable 
increase in the barley yields and generally gave good control of 
stripe disease [Helminthosporium graminewm]y though up to 1*4 
per cent, infection was observed with germisan and 3 per cent, with 
tillantin. In the one test in which it was used against this disease, 
copper sulphate (steeping in per cent, solution) gave the highest 
yield of grain. Dan V and No. 225 dust (Magdeburg) also gave 
promising results. 

In addition to germisan and tillantin, dan V and No. 225 in- 
creased the beet yield. 

Sampson (Kathleen) & Davies (D. W.). Some experiments on 
tke control of bunt of Wheat by copper carbonate and other 
chemicals, including data on the growth and yield of treated 
and untreated grain. — Welsh Journ, of Agric,, iijpp. 188-212, 
1926. 

The results of five comparative experiments at the Welsh Plant 
Breeding Station, Aberystwyth, in 1923-1925, in which wheat seed 
grain was treated against hunt {Tilletia tritici) with various prepa- 
rations [see this Review y iYyp. 406], showed that the best control 
was given by dehydrated copper sulphate and high grade samples 
of copper carbonate (containing about 50 per cent, of copper), 
applied at the rate of 2 oz. per bushel of grain. Dusts containing 
lower percentages of copper were more eflective when applied at 
the rate of 4 oz. per bushel. Uspulun and germisan (steeping in 
0*25 per cent, solution for one hour) gave approximately the same 
control as the better grades of copper carbonate, while two 
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formalin solutions (1 in 320 and 1 in 480) were almost equally 
effective, although the stronger solution is liable to injure the 
grain. 

The actual results, given in tabular form, can be summarized as 
follows. Spring sown wheat in 1923 : untreated 10-44 per cent, 
bunt; dehydrated copper sulphate dust 0-00; copper carbonate 
dust A (54*26 per cent, copper; 3*5 gm. powder to 41b. grain = 

2 oz. per bushel) 0*18; formalin (1 to480) 0*15; formalin (1 to 320) 

0- 00. Autumn sown in 1924 and in 1925, two experiments in each 
year, respectively : untreated 39-5, 35*09 ; 40*8, and 41*4 per cent. ; 
dehydrated copper sulphate (one experiment in each year) 1-73 and 
2-3 ; copper carbonate A (two experiments in 1924, one in 1925) 3*3, 

1- 14, and 1*05 ; copper dust B (49*93 per cent, copper) 2*1 (1925) ; 
formalin (1 to 480) 2-07 (1924) and 11-4(1925); formalin (1 to 320) 
6-3 and 2-04 (both 1924) ; uspulun 2-0 and 1*70 (1924) ; and ger- 
misan 5*0 and 1*59 (1924). 

The control of bunt was accompanied by an increase in grain 
yield, amounting in three cases to over 100 per cent. In regard to 
the influence of Tilletia tritici on the germination of the seed and 
on general development, the results of the tests seem to indicate 
that the fungus has an adverse effect on the plant over and above 
that manifested by the replacement of healthy by bunted ears [see 
this Review^ v p. 352]. As no bunt- free samples of grain were 
included in these trials, however, it has not been possible to 
discriminate absolutely between the effect of the fungus and any 
possible stimulating effect on the plant of the chemicals employed. 

BodnIr (J.) & Terenyi (A.). Beitrage zur Biochemie der Wirkung 
von Quecksilherverbindungeii auf die Steinbrandsporen des 
Weizens. (Vorlaufige Mitteilung.) [Contributions to the 
biochemistry of the action of mercury compounds on the spores 
of bunt of Wheat. (Preliminary note.)] — Chem. ZeiL, 1, 19, 
pp. 109-110, 1926. 

In a study of the fungicidal action of germisan, higosan, uspulun, 
tillantin C, and other mercurial preparations, a preliminaryinvesti- 
gation was made of the adsorption of mercury by the spores of bunt 
of wheat {Tilletia tritici and T. levis) during 15 minutes' immersion 
in 0-10, 0-05, or 0*01 per cent, solutions of each of four simple 
mercury compounds, namely, HgClg, HgBr^, Hg(CN)2, and Hg 
(C2H302)2. The largest quantity of mercury was adsorbed from 
the mercuric acetate (10*15, 9-07, and 3-50 per cent., respectively, 
for the three concentrations). The amounts adsorbed from mercuric 
chloride and mercuric bromide were very much smaller (3*65, 3*15, 
and 2.69 per cent, from the former and 2*58, 2*49, and 2*04 per cent, 
from the latter), while not a trace of mercury was adsorbed from 
the cyanide. 

In germination tests in a 0*1 per cent, calcium nitrate solution, the 
spores treated with HgClg, HgBr^, and Hg(02H302)2 failed to ger- 
minate after 20 days, whilst those treated with Hg(CN)2 germi- 
nated on the fourth day. It was further observed ^hat spores 
treated with a 0-1 per cent, solution of oxycyanide of mercury 
germinated normally although they had adsorbed 2*12 per cent, of 
the metal. 



In a test on soil the spores treated with HgOl^ and HgEr^ failed 
to germinate, while those treated with Hg(C2H302)2 germinated 
on the tenth, eighth, or third day, according to the concentration 
used. Thus Hg(02HoP2)2 behaves like the copper compounds, merely 
retarding and not inhibiting germination. 

The destructive action of HgClg and HgBrg and the retardation 
of germination by Hg(C2H302)2 are explained as follows. In the 
aqueous solutions of HgOlg and HgBr2 mercury occurs largely in the 
form of mercuric chloride and mercuric bromide, which, as lipoid 
compounds, penetrate the spore walls and come into contact with 
the protoplasm, causing the death of the spores. B[g(02H302)2 dis- 
sociates much more completely than HgClg and HgBrg, and the 
Hg-ions adsorbed by the spores fail to penetrate the walls and are 
leached out by the soil moisture. Hg(CN)2 does not combine with 
lipoids and does not dissociate at all. 

It was found that the minimum quantity of mercury necessary to 
inhibit germination in a 10 c.c. Ca(N03)2 solution was as follows: 
Hg(CN)2, 0-79 mg.; Hg(C2H:302)2, 0*32 mg. ; HgCl2,p*22 mg. ; and 
B[gBr2, 0*11 mg. Thus at the best a larger quantity of mercury 
(0*0011 per cent.) than copper (0*00075 per cent.) is required [see 
this Bevieiv, v, p. 154]. . 

Thomas (R. C.). Control of smuts of Wheat and Oats with special 
reference to dust treatments. — Ohio Agric, Exfer. Stat. Bulk 
390, pp. 405-423, 8 figs., 1925. [Received April, 1926.] 

The symptoms and etiology of the smuts of wheat and oats are 
briefly described, together with the results of recent experiments in 
their control by dusting and other methods [see also this Review^ v, 
p. 221] under Ohio conditions. Tables are also given showing the 
estimated losses from these diseases during 1918 to 1923. 

Wheat bunt \Tilletia Zms] (the estimated loss from which in 
1923 was 50,000 bushels) was adequately controlled in 1924-1925 by 
copper carbonate (2 or 3 oz. per bushel), powdered copper sulphate 
(2 or 3 oz.), nickel silicate (2 oz.), copper stearate (0*5, 1, or 2 oz.), 
nickel acetate (2 oz.), basic nickel carbonate (3 oz.), dry Bordeaux 
mixture containing 11 per cent, copper (8 oz.), copper acetate (2 or 
3 oz.), Du Pont dust Nos. 12 and 16 (2 oz.), and anhydrous nickel 
chloride (2 or 3 oz.). All these treatments reduced the incidence of 
infection from 29 to less than 1 (generally less than 0*5) per cent. 
Corona copper carbonate and acid nickel carbonate (2 oz.) reduced 
infection to 1*5 and 1 per cent., respectively. 

Loose smut of wheat \TIstilago tritiei], which caused an esti- 
mated loss of over 1,000,000 bushels in 1922, is best controlled by 
one to two minutes’ immersion of the seed grain in water heated 
to 120^^ F., preceded by four to six hours soaking in water at 
room temperature, and followed by ten minutes! immersion in water 
at 129^ 

’ The estimated loss in Ohio from the loose and covered smuts of 
oats (Cr. avenae and XT. levis) in 1918 was over 6,000,000 bushels. 
The best control of these diseases in 1925 was given by sprinkling 
with formaldehyde and the application of the same preparation in 
the so-called ' dry form i.e., 1 part formaldehyde and 1 part water, 
using 1 qt. per 50 bushels, which reduced the incidence of infection 
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from 25 to 0-6 and 0*5 per cent., respectively. Very good results 
were also given by a mixture of copper acetate (1 part) and mercuric 
chloride (2 parts), at the rate of 3 oz. per bushel, and by anhydrous 
nickel chloride (3 oz.), which reduced the amount of smut to 1 
and 2 per cent., respectively. Nearly all the treatments [the results 
of which are presented in tabular form] increased the yield, similar 
data having also been obtained in 1924 from the combination of 
copper and nickel compounds with mercuric chloride. The addition 
of a kaolin filler to the copper and mercury mixtures greatly re- 
duced their fungicidal effect. In a field test the incidence of smut 
was reduced from 18 to 0*2 per cent, by 1 part copper acetate and 
2 parts mercuric chloride; to 0*3 per cent, by 1 part copper 
sulphate and 2 parts mercuric chloride; and to 2 per cent, by 
1 part copper carbonate and 2 parts mercuric chloride, all applied 
at the rate of 3 oz. per bushel [see this Review^ iv, p. 528], 

Brief directions are given for the application of the various 
methods of control, with notes on the use of formaldehyde and 
copper sulphate, and a short comparison between dusting and steep- 
ing. , The cost of copper carbonate is stated to be 1 to 2 cents higher 
per bushel than that of formaldehyde, and the price of the copper- 
mercury compounds 10 to 13 cents higher. 

CoNNEES (I. L.). Organic mercury compounds for the control of 
loose smuts of Wheat and Barley and Barley stripe. — Abs. in 
Phytopath.y xvi, 1, pp. 63-64, 1926. 

Stripe (Helminthos^jorium gramineum) in Minsturdi barley was 
practically controlled by one hour's immersion in 0-25 per cent, 
uspulun or germisan, or 0-3 per cent, semesan at room tempera- 
ture. Germisan appeared to be the most efficacious. The control 
plots showed 8 per cent, infection. The modified hot water treat- 
ment was ineffectual (3*5 per cent, infection). Partial control of 
loose smut [Ustilago nuda] of Junior (hull-less) barley was ob- 
tained by the above solutions of organic mercury compounds at 
45° G. (but not at room temperature), pre-soaking for one hour in- 
creasing the efficacy of the treatment. Some degree of control was 
also obtained by similar methods in the case of loose smut (CT. 
tritici) of Kota wheat. Germisan was again the most effective 
but impaired the germination of the seed. The modified hot 
water treatment eliminated the smuts. The control plots showed 
over 20 per cent, of infection in the wheat and nearly 10 per cent, 
in the 'barley. 

Gauuineau (Mile) & Guyot (L.), De ^uelques facteurs qui in- 
Sueuceut le d^veloppemeut de la maladie du pi6tiu du Bl4. 
[On certain factors which influence the development of foot 
rot of Wheat.]^ — Rev, Path. Veg. et Ent, Agric.^ xii, 4, pp. 317- 
342, 4 pL, 1 fig., 1925. [Received April, 1926.] 

The exceptionally mild and wet weather of 1925 in France proved 
favourable to the development of foot rot of wheat (0pMo6oZtcs 
graminis and Leptosphaeria heriMriehoides) [see this Review, iv, 
p. 346]. Early sown winter wheat was observed to be the most 
susceptible to attack (86 per cent, for wheat sown on 7th October, 
against 54 on 1st November and 36 on 1st December), although the 
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spring wheats were not altogether immune (5 to 10 per cent,). The 
first signs of attack were evident four months after the autumn 
sowings and two months after those in the spring. The mycelium 
starts to penetrate the leaf sheaths at the base of the stem soon after 
the seedling appeal’s, but then ceases to grow during the winter 
months, and renews activity only about the middle of April, when 
it passes from the sheaths to the stem tissues. Infection of the 
leaf sheaths may be deferred until the warm weather of spring or 
may take place, in mild winters, at any time between autumn and 
spring. 

The earliest varieties are the most readily attacked, while the 
late or semidate, such as Wilhelmina, Goldendrop, Hyl3ride de la 
Paix, and Teverson show more resistance. Hybride de la Paix is 
particularly resistant to foot rot, though very susceptible to Puc- 
cinia graminis. 

The disinfection of the soil with lime, sulphur, or sulphate of iron 
appears to have had no influence on the development of the disease 
in the authors' experiments. Fertilizers also seem to have had no 
certain effects. The destruction of weeds in the spring by spraying 
with copper sulphate or sulphate of iron did not appear to modify 
the intensity of the attack. On the other hand, the effect of sul- 
phuric acid was, although irregulax’, often encouraging [see this 
Review, iv, p. 214]. Wheat sown in the autumn showed an average 
infection of 81 per cent, on the control plots, as compared with 37 
per cent, in the plots treated with HgSO^. The application should 
be made before the mycelium passes from the sheaths to the stem, 
and experiments have shown that the best period is the first half of 
April. Solutions of 15 per cent, gave better results than 12, and 
much better than those of 10 per cent., and were most successful on 
wheat sown early in the autumn. These data apply to the region 
near Bussy, to the west of Amiens, where the authors’ experiments 
were made. 

Fobx (E.), Traitement du pi^tiu. du B16. [Control of foot rot of 
Wheat.] — Prog, Agric, et Vitic,, Ixxxv, 7, pp. 154-155, 1926. 

The present note is written in the form of an open letter, calling, 
on behalf of the Institut des Recherches Agronomiques [France], 
for collaboration in research work on cereal foot rot {Ophioholus 
graminis and Le^Jtosphaeria herpotrichoides) which appears to have 
gained ground in France of recent years, especially on wheat. The 
statement is made that marked results in the control of the disease 
have been obtained from spraying the fields in the spring with 
dilute sulphuric acid [see preceding abstract]. As the chief factor 
determining the efficacy of this treatment appears to be the date of 
the application, an appeal is made to other institutions to help in 
farther investigations by applying sulphuric acid at intervals of 10 
days on a series of experimental plots, from January to March in 
the south, February to end of March in the latitude of Paris, and 
February to the beginning of April farther north. At the same 
time, other variables might be usefully studied, such as different 
concentrations of the quantity of acid used per hectare, the effect 
of additions of sodium nitrate or ammonium sulphate, the date of 
sowing, the variety of seed used, physical and chemical properties 
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of the soil, and the like. The experimental plots should be estab- 
lished in fields with homogeneous soil, preferably those which bore 
a cereal crop the previous year, and it should be borne in mind 
that soils that remain moist for a long time during the winter 
appear to be most liable to outbreaks of foot rot. 

De Haan (K.). Onderzoek over de strepenziekte van de Gerst en 
de verwekker Helminthosporium grammeiim Bah. [Investi- 
gation on the stripe disease of Barley and the causal organism 
Helminthospori'iim gmmineum Rab.T—Ti^'&oAr. over Planten- 
ziekten^ xxxii, 2, pp. 45-56, 1926. [English summary.] 

The writer undertook an investigation of stripe disease of barley 
and its causal organism, Helminthosporium gramineum, with a 
view to elucidating the confusion stated to exist in phytopatho- 
logical literature between this disease and two others, namely, leaf 
spot (jS. teres) and foot rot (J?. saUvrum). 

Conflicting results have been obtained by previous investigators 
[whose work is cited and briefly summarized] as to the behaviour 
of H, gramineum in nature and in pure culture. For instance, 
Kolpin Ravn found no perithecial stage, and observed only sclerotia 
in pure culture; Diedicke,Noaek,and Vogt recorded the occurrence 
of both sclerotia and perithecia in nature, only the sclerotial stage 
being observed in culture. 

The writer s experiments, carried out from 1923 to 1925, are 
described. Sclerotia were found in nature on dead barley plants, 
and they also developed on almost completely desiccated lupin 
stalks or roll cultures of oatmeal agar. These sclerotia never 
developed into ripe perithecia, and their formation was inhibited 
by repeated exposure to temperatures below zero. The identity of 
the sclerotia found in nature was established by artificial inoculation 
on germinating barley seed with the mycelium developing from 
them. 

It has been stated [see this Review, ii, p. 53] that the perithecia 
(of Pleospora trichostoma) develop on barley from an infected field 
after three days’ incubation in a moist chamber. The writer has 
repeated this experiment with infected barley of varying origin, 
with uniformly negative results. 

Kolpin Ravn and Vogt [see this Review, iii, p. 25] found no 
conidia in pure culture; Drechsler [see this Review, iii, p. 65] 
observed a very small number; while Diedieke and Noack reported 
their occurrence in profusion. The writer failed to observe conidia 
on the usual media, but they occurred in a completely desiccated 
roll culture of water agar which was kept in the dark at room 
temperature for a year. . 

The removal of the inferior palea from Mansholt’s winter barley 
seed grain enabled the writer to secure over 24 per cent, infection 
by means of inoculation with the mycelium from a 14-day-old oat- 
meal culture. The Fletumer variety, on the other hand, proved 
highly resistant to this mode of infection. These results agree 
with those of field observations. It is claimed that by this method 
the degree of resistance can be determined in one year, instead of 
two as formerly required. 

."'k 
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Davies (D. W.) & Jones. (E. T.). Studies in the inheritance of 
resistance and susceptibility to cro.wn rust (P. ■ coronata 
Corda) in a ' cross between selections of Bed Rustproof (A., 
sterilis la.) and Scotch Potatb (A. sativa I&.),— Welsh Jown, 
of Agric,, ii, pp. 212-221, 4 pi, 1926. 

This paper records the results of investigations on the inheritance 
of resistance, and susceptibility to crown rust (Puccinia coronata) 
[P, lolii] in a cross between resistant selections of Eed Rustproof 
oats (Avena sterilis) and the highly susceptible Scotch Potato 
variety {A. saliva), carried out at the Welsh Plant Breeding Station, 
Aberystwyth, in 1923-1925. The strain of P. lolii used was 
collected from a leaf of the Scotch Potato variety, bearing only 
a few pustules. 

The hybrid plants were inoculated in sit% while seedlings of 
both parents and of the generation of one hybrid were inocu- 
lated and studied under greenhouse conditions. 

Of the 75 seedlings of the Red Rustproof parent inoculated, all 
were uniformly resistant, and of 60 seedlings of the Scotch Potato 
parent, all were equally susceptible. The hybrids showed a high 
degree of resistance. In the generation, quite apart from any 
possible effect of low temperature in relation to resistance, two 
definite types of reaction were apparent, namely, plants (resistant) 
which were heavily flecked, with or without the development of 
weak uredosori, and those (susceptible) which developed normal 
uredosori. Out of 1,041 plants of this generation, 258 wei^e classified 
as susceptible, and 777 as resistant. Of the latter, 660 showed 
characteristic fleckings without any pustules, and 117 developed 
weak uredosori. 

In discussing the interpretation of the results, the authors con- 
clude that resistance appears to be almost, but not quite, completely 
dominant in the generation, which undoubtedly showed a very 
slight weakening in resistance when the factor or factors for resis- 
tance were in the heterozygous condition. According to the data 
provided, however, this was not true of all the heterozygous geno- 
types, as shown by the occurrence in the F^ generation of only 
117 phenotypes of this description out of a possible 518, the 
number calculated and expected on a single factor basis of 
inheritance. 

The grouping obtained under the circumstances of the present 
investigation suggests that the transmission of the characters, 
resistance and susceptibility, is unifactorial Segregation appears 
to occur in the Fg generation in the ratio of three resistant to one 
susceptible. 

Mains (E. B.). Bye resistant to leaf rust, stem rust, and powdery 
mildew.- — Journ, A gric. Res,, xxxiL 3, pp. 201-221, 6 pi, 1926. 

This IS the full paper, an abstract from which has already been 
noted from another source [see this Review, iv, p. 410], describing 
the high resistance to Pwcinia dispersa, P. graminis secalis, 
and Erysiphe grammis seealis shown by two rye selections from 
the Abi-uzzes vaiiety, at Purdue University, Indiana, United 
States. 
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SCHAFFNIT (E.) & Volk (A.), Feljer die Bog^enfasariose iind ihre 
Bekampfang daroli die * Trockenbeize phe fusariose of Rye 
and its control by dusting.] — Zeitschr, fur Pfianzenkrankh., 
xxxvi, l-~2, pp. 42-52, 1926. 

The results of a series of experiments [the technique of which is 
fully described] in the control of Fusarium nivale [GalonectTia 
graminicola] on rye by means of various dusts showed that the 
dry method is fully equal to the liquid treatment in efficacy. Par- 
ticularly good results were given by Sch 614 (Hochster Parbwerke) 
and preparation No. 225 (Saccharinfabrik, Magdeburg), which re- 
duced infection from 19*25 per cent, to nil, increased germination, 
and augmented the grain yield from 28*60 doppelzentner [1 doppel- 
zentner = nearly 2 cwt.] per hect.to 33*69 and 33*16 doppelzentner, 
respectively. Sch 614 is applied at the rate of 300 gm. per doppel- 
zentner of seed grain and No. 225 at that of 400 gm. 

Uspulun dust (400 gm. per doppelzentner), Merck Saatbeize mit Hg 
(1,000 gm. per dz.), and Trockenbeize P.257 (Gold- u. Silberscheide- 
anstalt) at the rate of 300 gm. per doppelzentner, gave more or less 
unsatisfactory results in the laboratory (probably on account of 
their low degree of solubility), but in the field they were fully as 
effective as the other preparations. 

All the writers' experiments in the control of bunt of wheat 
[Tilletia tritici and T. levis\ by dusts have given unsatisfactory 
results with the winter varieties, while in the summer crops 
infection was partially or totally eliminated. 

A brief account is given of the distribution of G. graminicola in 
Germany. The nxethods of rye seed testing for F, nivale practised 
at the Bonn-Poppelsdorf Agricultural College are described, and 
the general technique of dusting is briefly outlined. 

Smith (M. A.). Infection and spore germination studies witk 
Puccinia sorgM. — ^Abs. in Phytopath., xvi, 1, p. 69, 1926. 

Oxalis corniculata was found heavily infected with the aecidial 
stage of Puccinia sorghi [P. maydis] throughout Iowa in 1925, the 
earliest infection being observed on 28th April and the latest on 
19th June. Normal aecidial infection was obtained with teleuto- 
spores from maize on 0. corniculata, 0. europaea, and 0. tropaeo- 
hides, but only the pycnidial stage occurred on 0. valdiviensis and 
0. cernua, while 0. rubra remained immune. In a series of relative 
humidity trials at a uniform temperature of 25° 0., 54 per cent, of 
the uredospores germinated at 100 per cent, humidity, 46 per cent, 
at 99*5, 36 per cent, at 99*1, 25 per cent, at 98*7, II per cent, at 
98*2, and 3 per cent, at 97*5. Of the uredospores kept in the open 
from September onwards, 90 to 100 per cent, germinated of those 
tested during September and October; 65 per cent, in November ; 
12*5 per cent, in December; 4*2 per cent, in January ; 3 to 4 per 
cent, in February ; and only very few in March. 

Weston (W. H.) & Weber (G. F.). Bowny mildew (Sclerospora 
graminicola (Sacc.) Schroet.) on the Everglade Millet (Chaeto- 
chloa magna (Griseh.) Scribn.).— Abs. in Phytopath., xvi, 1, 
p. 71, 1926. 

Downy mildew oE Everglade Millet magm) [Set aria 

■..k2-' 
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magna Griseb.] is apparently caused hy Sderospora graminicola, 
which has been found (for the first time on this host and in the. 
southern States) on wild plants in south-eastern Florida. The 
fungus usually produces systemic infection, but occasionally 
the disease is localized in limited areas on the leaves. In the later 
stages large numbers of oogonia develop in the mesophyll tissue of 
the mature leaves, which disintegrate into fibrous tangles ; and in 
the inflorescences, which become distorted and deformed. The 
fungus agrees with that found on Ghaetochloa [Setaria] viridis in 
the northern States. 

Peltiek (G. L.) & Fbeberich (W. J.). Effects of weather on the 
world distribution and prevalence of Citrus canker and 
Citrus scab.— Jouw. Agric. Res,, xxxii, 2, pp. 147-164, 1 map, 
8 graphs, 1926. 

Based on a study of the behaviour of citrus scab {Gladospormm 
[SpoTotTicli'ijim] citri) and canker {Pseudomonas citri) under natural 
and controlled conditions in Alabama [see this Review, iv, pp. 412, 
413, 476], an attempt is made in this paper to correlate, in a general 
way, the effects of weather on the world distribution of these two 
diseases. 

Considering the temperature factor alone, scab would be inhibited 
in such regions as the Philippines, where high mean temperatures 
(75® F. or above) prevail throughout the year. In most regions the 
period of activity of the disease would be limited to the spring 
season. In Japan, owing to the lower monthly mean temperatures, 
the period of scab activity extends into July. In California the 
prevailing temperatures are suitable for the development of scab, 
but the absence of rain during spring growth is an inhibiting 
factor. 

Canker could develop in all the citrus-growing regions of the 
world at some period during the growing season, most severely in 
places having the greatest number of months with mean tempera- 
tures of 80® or above. Temperature is in no case a limiting factor 
in the development of canker, as it is in that of scab, in any of the 
citrus regions. 

Considering the moisture factor by itself, scab is serious only in 
regions having an annual rainfall of at least 50 inches, fairly evenly 
distributed over the year. It has, moreover, never been reported 
from any country in which a well-defined dry sea,son occurs, 
especially when high temperatures prevail at the same time. 
Apparently a dry season is a more important factor in scab inhibi- 
tion than a deficiency of precipitation during the spring months, 
though the latter is a limiting factor in the development of canker. 

Considering the combinations of environmental factors, conditions 
essential for the development of canker are present wherever the 
temperature and precipitation curves during the growing period 
are ascending and rounding (i. e., not in a sharp peak), as in the 
Gulf Coast States of North America, China, and South Africa, since 
such conditions stimulate the rapid growth of the hosts and thus 
render them more susceptible, while the optimal conditions for 
infection are prolonged. On the other hand, no canker has been 
found in those localities where the precipitation curves are descend- 
ing. In California, with the highest monthly mean temperatures, 
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the amount of precipitation is lowest. The seasonal distribution 
of the rainfall appears to be a more important factor in the 
limitation of both diseases than its amount or frequency. 

Peltiee (G. L.) & Fredeeich (W. J.). Purther studies on the 
overwintering of Pseudomonas citri. — Journ. Agric, Mes^y 
xxxii, 4, pp. 335-345, 3 pL, 1926. 

Observations made in southern Alabama from 1917 to 1921, 
a period during which the winter seasons varied greatly in severity, 
indicate that, under local conditions, Pseudomonas citri, the cause 
of citrus canker [see this Review, iv, p. 476] cannot overwinter 
either in the soil or on the fallen leaves [but see this iv, 

p. 529]. It is carried over the winter in old spots on the leaves 
that remain on the trees, in spots or cankers formed on twigs 
towards the end of the growing season, principally on angular wood, 
and also by means of an extended or arrested incubation period in 
the leaves and twigs of the last growth of the season. The latter 
method of overwintering only occurs in seasons when frosts are 
long delayed. That the organism is able to spread internally to 
some extent during the dormant season is shown by the fact that 
in the spring the infection appears to extend over a larger part of 
the leaves, new spots appearing around the margins of the old ones. 
The organism was not recovered from any of the cankers one year 
old or older, and the assumption appears safe that the viability of 
an individual canker spot is more or less limited. The number of 
viable spots which survive the winter is influenced by the severity 
of the latter, as very cold periods cause almost complete shedding of 
the infected leaves, and kill back the angular wood. 

Bartholomew (E. T.). internal decline of Lemons. III. /Water 
deficit in Lemon fruits caused by excessive evaporation. — 

Amer. Journ, of Bota.ny, xiii, 2, pp. 102-117, 2 figs., 9 graphs, 
1926. 

The writer has continued his previous studies on internal 
decline or endoxerosis of lemon fruits [see this Review, ii, p. 406]. 

Because of the importance of the withdrawal of water from the 
fruit, a special auxograph was devised for the investigation of this 
factor. The instrument consists of a partially dismantled thermo- 
graph to which a few simple attachments are added. Changes in 
the diameter of a* lemon (still attached to its branch) were trans- 
mitted to the pen by the use of two levers, the auxographs being so 
calibrated that a given distance of movement of the pen on the 
chart could be translated into terms of expansion or shrinkage 
of the fruit. The temperature range during the experiments was 
4r to 45°F/ 

.The records of the auxograph [which are fully discussed as well 
as being presented in the form of graphs] showed that the lemon 
fruit is very sensitive to changes in the water content of the leaves, 
as afFeeted by the amount of moisture in the soil and by climatic 
conditions. The fruits may even begin to suffer long before the 
foliage shows signs of wilting. The drier the soil becomes, the 
greater is the amount of water withdrawn from the lemon and 
the longer its period of water deficit. 

While these tests have shown that the amount of water availablefor 
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the fruit is influenced by the amount of available soil moisture, they 
have also demonstrated the inability of the root system of a lemon 
tree, grown under arid or semi-arid conditions, fully to supply the 
water demands resultant upon rapid evaporation, irrespective of the 
amount of soil moisture. 

The records show that during periods of excessive evaporation 
the water deficit may continue, day and night, for at least three or 
four weeks at a time. It would seem evident that the size, texture, 
flavour, keeping quality, and other chai'acteristics of the fruit must 
be profoundly modified by such a condition. 

Benton (R. J.). Borax treatment of Lemons for store. — Agric, 
Gaz, New South Wales, xxxvii, 2, p. 94, 1926. 

Dipping lemons in a 5 per cent, solution of borax at 115° F. for 
five minutes has given satisfactory results in improving their keep- 
ing qualities in storage at ordinary temperature at Wyong, New 
South Wales, the dipped fruit (2 bushels) being practically free from 
blue mould after five days, compared with 8 to 15 infected in each 
of six untreated cases. A month later the treated fruit was still in 
excellent condition. 

Cavaba (F.). Mauginiella scaettae Cav., nuovo Ifomicete paras- 
sita della Palma da Batteri in Oirenaica. [Mauginiella 
scaettae Cav., a new hyphomycetous parasite of the Date Palm 
in Cyrenaica.]— RuZL Orto Bot. Napoli, viii, pp. 207-211, 1 pi., 
1925. [Abs. in Biv. PatoL Veg., xvi, 1-2, pp. 23-24, 1926.] 

The author gives a more detailed, illustrated, description of the 
fungus Mauginiella scaettae, which he considers to be responsible for 
atrophy of the inflorescence of a date palm [Phoenix dactylifera'\ 
received from Cyrenaica, than that previously noticed [see this 
Review, iv, p. 477]. 

Ayerna-Sacca (R.), As manifesta9des pathologicas qne acom- 
panham o desenvolvimento da broca Stephanoderes hampei 
Perr . ( = St. coffeae Hag.) nos fructos on nas sementes do 
Cafeeiro. [The pathological manifestations which accompany 
the development of the borer Stephanoderes hampei Ferr. 
(= St, coffeae Hag.) on the berries or seeds of Coffee.]— Comm. 
Estud. e Behellacdo^ da Praga Gaffeira {Secret, da Agric,, 
Gomm, e Obras PwbL, Sdo Paulo), Publ. N. 15, 87 pp., 11 pL, 
29 figs. (6 coL),1926. 

The fungous diseases associated with the attacks of the berry 
’borer (Stephanoderes hampei) hee this Review, iii, p. 516] on 
coffee berries or seeds may be divided into two groups, namely, 
constant or quasi -constant, and occasional. To the first belong 
Nectria coffeigena and Fusarium rimicolum (both associated with 
the condition known as ‘caf^ chocho’) [see this Review, v, p. 160], 
Verticillmm albo-atrum, and Gloeosporium coffeigenum n. sp., the 
last-named being characterized by a hyaline, branched, septate 
mycelium and ellipsoid, cylindrical, or ovate-elliptical, straight or 
slightly curved, hyaline to pale yellow conidia, measuring 10 to 21 
by 54 to 8 p. 

The fungi occasionally accompanying the attacks of S, hampei 
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and N, coffeigena include, amongst others, Dothidea neivae n. sp. ; 
Pionnotes wwrrae n. sp. ; Stachylidium cojffeicola; Cerebella sp, ; 
Mamularia goeldiana (Sacc.) Averna-Sacca ; and Aegerita duthiei 
(the ' ambrosia fungus the systematic position of which is dis- 
cussed. Diagnoses of the new species are given. 

Tucker (C. M.). A leaf, bract, and boll spot of sea-island Cotton 
caused by Helminthosporinm gossypii n. sp. — Journ. Agric, 
jRes., xxxii, 4, pp. 391—395, 2 figs., 1926. 

Sea-island cotton (Gossypium baTbadense)Ah.e only variety grown 
on a commercial scale in Porto Kico, has been attacked since 1923, 
in all parts of the island where it is cultivated, by a disease show- 
ing the following symptoms. On the leaves and bracts appear 
numerous circular (frequently confluent), at first light red, later 
dark purple spots, from 1 to 8 mm. in diameter. These eventually 
become brown or ashen in the centre, where the tissues often fall 
out, leaving jagged holes in the leaves. On the bolls, which are 
only infected when young, the lesions are punctate and purplish 
and do not appear to penetrate to the lint and seed. 

Isolations showed the constant presence in the diseased tissues of 
a Helminthosporium with amphigenous, brown, straight cylindrical 
to noddse or bent and geniculate, continuous to 5-septate conidio- 
phores, measuring 40 to 185 by 6-5 to 8-5 y and arising from the 
stomata or from between the epidermal cells, either singly or in 
groups of three to six. The conidia are light to dark fuliginous, 
thick walled, elliptical, typically somewhat curved but occasionally 
straight, rounded at the ends, with an inconspicuous hilum, 1- to 8- 
(mostly 4- to 7-) septate, and 35 to 118 by 11*7 to 18*5 y (average 
87 by 15*3 y). The conidia usually germinate by one to three polar 
and one central germ-tube. Since the organism difters markedly 
both in nature and in pure culture [details of which are given] from 
the species of this genus previously recorded from Porto Rico and 
no similar fungus appears to have been recorded on cotton or allied 
plants, it is described as a new species under the name of Helmintho- 
sporium gossypii, an English diagnosis of which is given. 

Inoculation experiments with pure cultures in every case repro- 
duced the disease in all its symptoms. The fungus is not seed 
borne and plants raised from seed collected from infected bolls re- 
mained healthy. The most important source of infection is con- 
sidered to be the infected plants that remain in the fields, and if the 
closed season for cotton growing now advocated for the control of 
the pink bollworm is practised, it is believed that the incidence of 
the disease will decrease* It was also observed that the disease 
was more severe in periods of drought than under humid con- 
ditions. 

Mason (T. G.) & Wright (C. H.). A survey of factors affecting 
the development of the Cotton plant in the Oyo and Abeokuta 
provinces of Southern Higeria. — Fourth Ann. Bull, Agric, 
Dept, Nigeria, 3-31, 3 graphs, 1925. [Received April, 
1926*] 

Amongst the factors affecting the development of the cotton plant 
in Southern Nigeria [see this Review, iv, p. 217] various diseases 
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play a part. American cotton affected by leaf roil shows a dulness 
of the foliage, the edges of the lamina being rolled downwards and 
the under surface presenting a glazed appearance upon which the 
veins are sharply delimited ; fenestration may be observed in severe 
cases. In native varieties the leaves are crimped round the margin 
and the downward roll is seldom seen. The disease is apparently 
not infectious and is presumed to be of physiological origin, asso- 
ciated with excessive soil moisture and, probably, absence, of shade. 
American varieties suffer more severely and frequently than native 
ones, though the latter shed their buds to a marked extent when 
affected. 

An investigation of the relative importance of physiological shed- 
ding (which is considered to be resultant of two opposing factors, 
namely, the rate at which food is synthesized by the plant and 
the rate at which it is utilized in the maturation of the fruits) 
and shedding caused by the depredations of insects and fungi was 
carried out. 

Damage sustained in the later phases of boll development resulted 
in heavy losses in the crop of both types of cotton. The injury 
from internal boll disease [Nematosfora gossypii : see above, 
p. 389, and next abstract] was much more severe in American than 
in native cotton, the latter probably being protected to some extent 
by its later fruiting. The yield of native cotton, however, was 
heavily reduced by anthracnose(fflomer<$ZZa gossypii), associated with 
a species oiFusarium. The data [presented in tabular form] obtained 
on the incidence of these diseases in experimental plots indicate 
that both anthracnose and the internal boll disease diminished dur- 
ing the dry weather but increased again with the advent of the rains. 
In American varieties the staining of the lint by the cotton stainers, 
Dysdercus superstUiosus, D. melarboderes, and D. fasciatm^ was 
closely associated with internal boll disease ; while anthracnose 
was probably a more important factor in the staining of the lint of 
native varieties. 

Laycock (T.). Preliminary investigations of the parasitism of 
certain fungi causing boll rots of Cotton. — Fourth Anu. Bull. 
Agric. Dept. Nigeria, pp. 32-49, 1925. [Received April, 1926.] 

Internal boll disease [see preceding abstract] in Nigeria is asso- 
ciated with Noweirs undetermined species C [Nematospora gos- 
sypii : see above, p. 389] which was isolated by the writer in 
Southern Nigeria in 1923. The dependence of the disease on 
punctures by cotton stainer bugs (Dysciercus and other 

species) has been repeatedly demonstrated both in the West Indies 
and Nigeria. In one test thirty bolls were screened from the flower 
stage onwards and, at 16 days old, cage-bred stainers were intro- 
duced to ten, field stainers to ten, and ten served as controls. The 
results were not conclusive owing to injury caused by a heavy rain- 
fall, but internal boll disease was present in all three series, the 
largest number of wholly damaged locks occurring in those visited 
by the field stainers. In another test, in which the bolls were not 
disinfected and the investigation was deferred until they were fully 
open, internal boll disease was entirely absent from those attacked 
by the cage-bred stainers, and present in ten out of twelve visited by 
field stainers. 
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No infection resulted from smearing a pure culture of the fungus 
on the boll, but positive results were obtained in a few cases by 
smearing with the fungus after wounding. Infection was confined 
to young punctured bolls and was readily obtained by introducing 
cage- bred Stainers to bolls smeared with the fungus. 

A marked peculiarity of internal boll disease is the complete 
absence of external symptoms, even in the case of total internal 
decay. 

No alternative hosts of the fungus have been discovered in 
Nigeria. 

Anthracnose {Glomerella gossypii) is one of the chief causes of the 
mummification and distortion of bolls. Dark brown or black, de- 
pressed lesions appear on the boll wall, and the fungus produces a 
dark pink, compact stroma on the affected part, often accompanied by 
zonation. A species of Fusarium frequently associated with {?. gos- 
sypii [see preceding abstract] produces a very similar, but somewhat 
lighter and less compact stroma, and therefore the damage due to 
these two organisms is sometimes confused. Anthracnose is, how- 
ever, the more virulent factor in the causation of injury to the bolls, 
producing 60 per cent, of severe damage in one comparative exami- 
nation, compared with 24 per cent, by Fusarium, 

A detailed analysis of the damage caused by G, gossypii on mum- 
mified bolls showed percentages ranging from 22*5 to 36*9, the 
latter occurring on the Meko variety. The highest damage from 
Pseudomonas [Bacteriuni] malvacearum was 7-8 and that from 
Alternaria sp. 3-9 per cent. 

The above-mentioned species of Fusarium^ in addition to its asso- 
ciation with G, gossypii^ frequently occurs on lesions produced on 
the stem and leaves by Bact malvacearum. Inoculation experiments 
were conducted to determine the possible identity of this fungus 
with F, vasinfeotum [see this Review, v, p. 30], the results of 
which clearly indicate that it is at most a wound parasite. Two 
seasons’ ob'servations indicate that it is more generally distributed 
than anthracnose, but less virulent. 

Shapovalov (M.). Aspergillus decay of Cotton bolls. — Abs. in 
Phytopath,, xvi, I, p. 75, 1926. 

During the past few years a decay of cotton bolls, beginning as 
a soft, pinkish rot, and finally causing the desiccation of the boll, 
has been prevalent in the south-western States. Affected bolls 
become filled and covered on the outside with black masses of 
spores resembling those of smut- — ^the name by which the disease is 
incorrectly known in California. The causal organism is Asper- 
gillus niger, is sometimes associated with insect injuries. 

Successful inoculations have been made, under field and laboratory 
conditions (76 and 100 per cent, infection, respectively), by the 
insertion of spores in scalpel stabs or needle pricks. 

Youno (V. H.). Cotton wilt studies.— Abs. in Pliytopatli., 'K.Yi, 1, 
p. 76,19.26. 

isolations of vasinfeotum from several parts of the 

United States showed an appreciable difference in their patho- 
genicity for cotton, and appeared to be distinct strains. Inocula- 
tions with a monospore strain in the greenhouse in late summer, 


426 


and in soil temperature tanks at 30® C., gave 50 per cent, infection 
under the latter condition and none under the former. Experi- 
ments in the tanks at 22*5® to 35® resulted in no infection at 25®, 
some at 27*5®, and the highest incidence at 32-5®, while a trace was 
observed at 35®. A second experiment gave similar results. 

Ferkts (E. B.). Cotton eiHiperiments, 1925. — Mississippi Agric. 
Exper, Slat. Giro. 63, 7 pp., 1925. [Eeceived 1926.] 

The following reference in this report is of phytopathological 
interest. Four out of 56 cotton plots used in fertilizer tests since 
1919 having become infected by wilt [Fusarivm vasinfeGtum\, 
kainit (300 lb. per acre) was added to the usual fertilizer, consisting 
of acid phosphate and nitrate of soda (300 lb. per acre of each), on 
half the rows of each plot, to test its influence on the disease. 
Nearly all the cotton died on the parts without kainit, while on 
those receiving it a considerable number survived. The yield from 
the plots receiving kainit amounted to 828 lb. per acre, compared 
with 488 lb. from those not so treated. 

King (C. J.) & Loomis (H. F,). Experiments on the control of 
Cotton root rot in Arizona. — Journ, Agric. Res., xxxii, 4, 
pp. 297-310, 2 pL, 6 figs., 1926. 

Cotton root rot, Phymatotrichwm omnivorum [see this Review, 
ii, p. 501, and above, p. 405], is stated to be the most serious disease 
affecting cotton, lucerne, fruit trees, and many other economic 
plants in the valleys of southern Arizona, where the annual losses 
caused by it are estimated at from one to five million dollars, besides 
the considerable depreciation of land values for which it is respon- 
sible by rendering extensive tracts of land unfit for cultivation with 
the most profitable crops. The methods of control recommended 
for Texas [see this Review, iii, p. 134] were found to be impracti- 
cable in Arizona owing to the fact that the local climatic conditions 
favour the continued development of the cotton plants late into the 
autumn, while experiments with deep spring ploughing showed 
but little or no benefit. 

On the other hand, experiments conducted since 1920 at Sacaton, 
Arizona, to test the effect of applications of manure and other 
organic matter on the control of the disease, consistently showed 
that a reduction in the infected area and in the number of cotton 
plants dying from root rot resulted from the treatment. In a 
highly infected experimental plot of Pima Egyptian cotton, the 
diseased area was reduced from 7L7 per cent, in 1920 to 2*2 per 
cent, in 1924, after four years of manurial treatment. Out of the 
seven rows of cotton, 410 feet long, in this plot, the three inner 
rows were practically free from infection in 1923, and in 1924 two 
of them were entirely free. It was further noted that the incidence 
of the disease was delayed in the manured plots, thus allowing 
some of the infected plants to produce nearly a full crop. 

An examination of the root system of cotton plants growing in 
a plot treated with organic matter for four years, and in the 
adjacent control plots, showed the former to be more superficial, 
with larger laterals and more fibrous roots near the surface of the 
ground. The fact that some of the plants in the manured plots, 


427 


although apparently healthy in their aerial parts, had infected and 
partially decayed roots, suggests that the application of manure 
does not, to any marked degree, affect the development of the 
pathogen, but that it helps the plants to avoid or withstand the 
disease. 

Fetch (T.). Studies in eutomogenous fungi. ¥III, Notes on 
Beaweria. — Trans, Brit, Mycol, Soc,, x, 4, pp. 244-271, 1 fig., 
1926. 

After a full historical account of the genus Beaiiveria and a 
discussion of the morphology and classification of the species com- 
prised in it, the author describes cultural experiments made by him 
with specimens of Beauveria collected in Ceylon on a Phalangid, 
a Locustid {Aularches miliaris), an undetermined Curculionid, 
a queen red ant (Oecophylla smaragdina), & red coco-nut weevil 
(Rhynchophorus ferrugineus), a Chrysomelid (Metriona circum- 
data), a Mamtis, and an undetermined fly ; a specimen of B, glohu- 
lifera on Gargaphia supplied by Spegazzini ; specimens of B, 
stephanoderis on Stephanoderes hampei sent by Friederichs and 
Begemann [from the Dutch East Indies: see this Review, ii, 
p. 368] ; and specimens of the B, densa type on a Halticid on 
Vigna oUgosperma sent by Friederichs. Cultures of B. bassiana 
and B, densa from the National Collection of Type Cultures 
[London] were also used for comparison. Of the Ceylon forms, 
the first six agreed in their spore characters with B, bassiana or 
B, glohulif era, Sbnd the two last forms with B. densa. In view of 
its spore and growth characters B, stephanoderis belongs, in the 
author's opinion, to the B. bassiana group [see also this 
iii, p. 516]. 

The diflerences noted in the type of growth in culture and in the 
coloration of the different culture media [shown in tabular form] 
would lead to the conclusion, if these features are accepted as 
specific characters, that alt the strains grown in this series of 
experiments are different species, and that each species of inseet 
has its own particular species of Beauveria parasitic upon it. On 
the other hand, a review of the records of the host insects of the 
various species of Beauveria and the results of infection experi- 
ments by the author and other investigators undoubtedly point to 
the pleophagy of these fungi, and it does not appear probable that 
the parasitism of a given species of Beauveria is restricted to one 
species or even to one gi*oup of insects. The author, therefore, 
thinks it probable that the differences observed in the pigmentation 
of the culture media depend upon the kind of medium on which 
the fungus was previously grown, and that the same fungus, after 
having grown on different insects, may produce different colorations 
of the media. 

The examples of Beauveria dealt with by the author, like the 
European forms, fall into two groups, namely, one with conidia 
chiefly globose, and another with conidia chiefly oval. From the 
recorded spore measurements, the forms with globose spores agree 
with B, glohulifera, and not with B, bassiana, but an examinafion 
of European cultures of the latter indicated that this apparent 
difference is non-existent, the conidia of i?. Aassiaiia varying from 
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globose to broadly oval, and thus agreeing with those of B. glohu- 
lifera. In view of the breakdown of the method of determining 
species of Beauveria by their behaviour in culture, it would appear 
preferable, until further evidence is available, to regard the Ceylon 
and Javan forms as possibly biologic forms of B. bassiana and B. 
densa rather than to describe them as new species. 

Yuillemin (P.). a new fungus disease of the satin moth larva.— 
Canadian Entom., Ivii, 4, pp. 97-99, 7 %s.. 1925. [In 
French.] 

Diseased larvae and pupae of the satin moth (Stilpnotia salicis) 
from British Columbia were found to be infected by a new species 
of Spicaria, 8. canadensis Vuillemin [a short Latin diagnosis of 
which is given]. The fungus grows well on a variety of media 
(caiTot, mulberry leaves, &c.), at room temperature, in the refrigerator 
at 3° to 5®, or in the incubator at 30^^ to 37® G., the death-point 
being 45®. The catenulate, hyaline, oblong conidia, measuring 4 to 
5*4 by 2-8 to 3 p, are borne in basipetal succession on flask-shaped 
phialids, measuring 8 to 17 by 3 /i. 

Stokm van Leeuwen (W.), Bien (Z.), Kremeb (W.), & Varekamp 
(H.). Ueher die Bedeutung kleinsporiger Aspergillus-Arten 
(Typus Aspergillus fumigatus) fur die Aetiologie des Asthma 
hronchiale. [On the significance of small-spored species of 
Aspergilhbs (type Aspergillus fumigatus) for the etiology of 
asthma bronchiale.] — Zeitschr, fur Immunitdtsforsch., xliv, 1, 
pp. 1-29, 2 figs., 1925. 

No marked differences were found in the yeast and fungous 
spore content of the atmosphere in various districts of Holland which 
varied considerably as to the incidence of bronchial asthma among 
the population. Aspergillus fumigatus could not be detected either 
in the air, field soils, or private houses. 

The yeasts, , moulds, and species of ' Monilia regularly isolated 
from the sputum of asthmatic patients cannot be considered as 
causal organisms in the ordinary sense, though they may accentuate 
susceptibility to attack. This is stated to be particularly true of 
A, fumigatus. Eiderdown and other bedding materials were found 
frequently to contain allergic [anaphylactic] substances, the presence 
of which was uniformly associated with that of A. fumigatus. 
The so-called 'fumigatus allergen ' (extract of eiderdown inoculated 
with A. fumigatus) produced a positive reaction in 40 per cent, of 
asthmatic patients, while 46 normal subjects were unaffected. 
Young pigeons fed with infected maize seed also developed the 
typical symptoms of dyspnoea. 

These investigations are regarded as suppoi'ting the view that 
certain diseases are produced by parasites developing their toxins 
outside the body and causing infection on contact with the skin or 
membranes of various individuals. 

Gammel (J. a.), Mxskbjian (H.), & Thatcher (H. S.). Madura 
foot (mycetoma) : the black grain variety in a native Ameri- 
can* — Arch, of Dermatology, xiii, 1, pp. 66-77, 6 figs., 1926. 

Report is made of an infection with the granuloma maduro- 
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mycosis (mycetoma) in a Mexican from Texas, this being the 
eleventh record from that State and the twenty-first from the 
United States. 

The infection was of the black grain variety — the first case of 
this type reported in a native American and the second from the 
North American continent. 

Inoculation experiments on various animals gave negative 
results. 

The outcome of preliminary cultural experiments suggests the 
inclusion of the causal fungus in Brumpt’s Madurella group as 
a new species, Madurella americana^ a detailed description of 
which will be published later. 

AbnaUD (G. & Mme). TJn Entyloma parasite des Bahlias. [An 
Entyloma parasitic on Dahlias.] — Rev. Path. V eg. et Ent Agric., 
xii, 4, pp. 263-264, 1925. [Received April, 1926.] 

A leaf spot of dahlias caused by a species of Entyloma was first 
noticed near Paris a few years ago, and is now fairly common. It 
causes round, yellowish-green spots on the leaves, or less often 
numerous, irregular, chequered patches. Later on the centre dries 
out and turns greyish-brown. Numerous resting spores of the 
parasite occur in the affected tissues. In October the lower leaves 
were observed to be chiefly attacked, the upper parts of the plant 
being healthy. 

Whether the species concerned is E. calendulae, a common parasite 
of marigolds (Calendula), or, b>s the author thinks is more probable, 
some species of recent introduction to Europe, was not determined. 
Up to the present it has not caused serious damage in France. It 
was recorded in Belgium by Sternon in 1918. 

ClFERRI (E.). Sul potere patogeuetico dei fiinghi causanti T ‘ asi- 
tracnosi ’ delle Orchidaceae. [On the pathogenicity of fungi 
causing the anthracnose of Orchidaceae.l — Biv. Patol. Veg., xvi, 
1-2, pp. 1-16, 1 pL, 1926. 

The author gives a list of no less than 36 species of Gloeosporium 
and Golletotrichum reported on orchids in association with anthrac- 
nose. 

After a brief review of various somewhat contradictory investi- 
gations as to the cause of this disease, reference is made to the 
independent occurrence of both Golletotrichum (? 0. vanillae) and 
Gloeosporium in the soft rot of vanilla (Vanilla planifolia) in 
Ceylon [see this Review, iii, p. 553] and also in Brazil. The author 
has studied three strains of Gloeosporium two of Golletotrichibm 
which were isolated from five different Orchidaceae, including 
vanilla. A series of inoculation tests was made with these strains 
on a large range of orchids and on vanilla and resulted in 281 
failures to produce infection, 8 successes, and 11 doubtful. In a 
second series, however, in which the leaves were coated with collo- 
dion and castor oil, a high percentage of successes was obtained. 
It is concluded that the fungi concerned behave only as weak or 
secondary parasites. A Q. affifne) isolated from floj/a 

oarnosa was also shown to be able to infect orchids, causing the 
same symptoms as in the other cases. 
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Drechsler (C.). Foot-rot of JiiliTim candiduin. and Xiiliiim pyre- 
naioam caused Iby Pliytophthora caotoram. — PhytojpatfL, xvi, 
l,pp. 51-53,1926. 

In May, 1925, the writer examined a diseased Madonna lily 
{Liliwn candid'wm) from Tacoma Park, Maryland, the subterranean 
part of the stem of which was considerably shrunken, while the 
parenchyma external to the sti^ands of conducting elements was com- 
pletely collapsed. Both in this tissue and in the central pith there 
was a profusion of non-septate intercellular mycelium with diver- 
tieulate protuberances. A species of Phytophthora ^TodiXiQmg little 
aerial mycelium but an abundance of sporangia and oospores was 
isolated in pure culture from the diseased tissue. 

Some weeks later a specimen of L. pyrenaicum from the same 
plot, apparently affected by an identical disease, was examined, 
and the same species of Phytophthora was isolated from the affected 
tissues. 

The fungus w’as compared with, and found to be closely related 
to P. eactoTum [see this Review, ii, p. 433]. The average diameter 
of the oospores of the fungus from L, candidum was 26*4 y, and 
that of those from L, 27*1 /x; the corresponding 

conidial dimensions were 35-7 by 27*3 and 34*9 by 27*9 fx, respec- 
tively. These figures are in substantial agreement with the 
avei*ages obtained from comparable measurements of several 
strains of P, cactorum from rhubarb and apple [see this Review, 
ii, p. 433]. The lily fungus is therefore referred to P, cactorum. 

The symptoms described appear to differ widely from those 
characteristic of stump rot of Easter lilies (i. longiflornw) in Ber- 
muda [see this Revi&w, iv, p. 480], attributed to an undetermined 
species of Phytophthm^a : they are perhaps more closely related to 
those produced by P. cryptogea on tomatoes. 

Draytox {F. L.). The dry rot disease of Gladioli. — Scient, Agric*, 
vi, 6, pp. 199-209, 7 figs., 1926. 

This is a detailed account of a disease of gladioli that is of con- 
siderable economic importance to flower growers in Canada, as it 
kills living plants in the field and causes a destructive dry rot 
of the corms in storage. A full description is given of the 
symptoms on the plants, and of the morphology and cultural 
features of the causal organism, which was tentatively placed by 
Massey (in a paper on the disease read by him in 1917 at the Pitts- 
burg meeting of the American Phytopathological Society) in the 
genus Sclerotium. The author of the present paper is trying various 
methods for finding .or inducing a spore stage which might lead to 
a more satisfactory classification of the fungus. The paper ter- 
minates by an outline of control measures against the disease. 

Kunkel (L. 0.). Incubation period of Aster yellows in its insect 
host. — Abs. in Phytopath,, xvi^ 1, p. 67, 1926. 

Transmission experiments indicate that the virus of aster [Gal- 
listephuB chinensis] yellows [see this Review, v, p. 81] passes through 
an incubation period of varying duration in its insect host, the leaf- 
hopper Cicadula sexnotata Fall. In the case of nymphs a fortnight 
or more must usually elapse before non-inf ective insects exposed 
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to a diseased plant are able to transmit yellows to healthy plants^ 
The corresponding period for adult insects is six to ten days. 
Infective insects appear to retain permanently their capacity to 
transmit yellows. 

Patel (M. K.). Study of Peronospora trifoliorum Be By. on 
species of Iiegnminosae. — Abs. in Phytopath., xvi, 1, p. 72, 
1926. 

The economic importance of the lucerne disease caused by Perono- 
spora trifoliornm is stated to be increasing in the middle western 
States in proportion to the extended acreage under this crop. The 
fungus appears to be restricted to Medicago sativa and M. lupulina, 
31 other species of 16 genera of Leguminosae having been exposed 
to infection with negative results. The disease, though generally 
localized, may become systemic, involving parts of the shoots by in- 
fection from the crown. The fungus survives adverse conditions by 
the sparse production of oospores in the late autumn. Oonidia 
frozen in water retained their viability after 173 hours. The 
optimum temperature for conidial germination was 18°, minimum 
4°, and maximum 29° C. No germination occurred on a dry slide 
in 100 per cent, atmospheric humidity. 

MonTEITH (J.). Colletotrichum trifolii and Gloeosporium cauli- 
vorum on Clover. — Abs. in Phytopath., 1, pp. 71-72, 1926. 

The two common anthracnose diseases of clover caused by Ool- 
letotrichum trifolii [see this Review, iv, p. 598] and Gloeosp>ormm 
caidivorwm [see this Review, iv, p. 351], respectively, have been 
shown to be largely dependent on temperature. On potato dex- 
trose agar the optimum temperature for growth of G. trifolii is about 
28° 0. and for that of (?. caulivornm 20°, the corresponding mini- 
mum temperatures being 12° and 4°. At 32° G. trifolii grew rapidly 
but G. caulivoram made scarcely any growth. Sporulation was 
abundant in 0. trifolii at 20° to 32°, but not at lower temperatures, 
whereas G. caulivaram produced spores by budding over its whole 
temperature range. Artificial inoculations under controlled con- 
ditions indicate that the temperature relations for infection are 
similar. The two fungi produce practically identical symptoms on 
clover, G. trifolii being most important in warm weather and in the 
south, while (r. caulworum is prevalent under cooler conditions and 
in the north. Certain imported strains of red clover are most sus- 
ceptible, while some of the native American varieties are highly 
resistant to both organisms. 

Muephy (P. a.). Some fangus diseases of fruit txees.—Journ* 
Dept. Lands and Agric. Ireland, xxv, 3, pp. 269-280, 2 pL, 
1926. 

A description is given of the symptoms [well illustrated] and 
control of each of the following diseases of fruit trees : apple scab 
{Venturia inaequalis) ; pear scab {V. pirina) • apple canker (Hec- 
tria galligena ) ; apple mildew {Podosphaera leucotricha); brown rot 
of apples {Sclerotinia fructigena); blossom wilt of apples and plums 
(8. cinerea f. mali and t pruni, respectively); and silver leaf of plums 
and other fruit trees {Stereum purpurewm). Notes are given in 
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some eases on the incidence of these diseases in Ireland and on the 
resistance and susceptibility of different varieties of fruit trees to 
them. 

Nicolas (G.). Otsservations sur le plomb. [Observations on silver 
leaf disease.]— Path, Veg, et Ent, Agric,, xii, 4 pp. 265- 
269, 1925. [Keceived April, 1926.] 

The author believes that silver leaf of fruit trees can be caused 
by non-parasitic agencies, resulting in organic and physiological 
disturbances, as well as by Stereiim purpareum. He has observed 
old almond trees near Toulouse which were unmistakably affected 
by this disease but which bore no fructifications of Stereum, nor did 
they contain any mycelium in their tissues. The presence of Eelio- 
thrips haemorrhoiclalis on leaves of Viburnum tinus in Algeria 
was also found to be associated with this condition, and healthy 
leaves on which these thrips fed became silvered in small spots. 

In general he concludes that various agencies can produce an 
exaggerated secretion of an enzyme capable of hydrolizing the 
pectic substances of the outer epidermal wall, the silvery appear- 
ance of the leaf being attributed to this process [see also this 
Revietv, iii, p. 46]. 

Nixon (E. L.). Migration and transformation of Bacillus amylo* 
vorus in Apple tissue. — Abs. in Phytopath,, xvi, 1, p. 77, 
1926. 

The migration of Bacillus amylovorus in the form of zoogloeae 
was found in the early stages of infection occurring through inter- 
cellular spaces in the cortical regions of apple twigs. The walls of 
the phloem parenchyma and medullary ray cells are then penetrated, 
and in some cases the organism also penetrates the protoplast of 
healthy cells, forming a cyst within the central vacuole. In this 
condition hibernation takes place. With the renewed spring growth 
of the host the cysts imbibe moisture and disintegrate, the bac- 
terial masses escaping from the cells in the form of the familiar 
exudate. Disintegration of the bacterial masses was observed 
in some regions, while in others involution and spore forms 
occurred. 

Roberts (J. W.). Apple scab. — 11,8. Dept, of Agric, Farmers Bulk 
1478, 12 pp., 8 figs., 1926. 

A popular description is given of the symptoms and life-history 
of apple scab (Venturia inaequalis), together with notes on the 
relative susceptibility of different varieties and full directions for 
control by the application of lime-sulphur or Bordeaux mixture. 

Walton (R. C.) & Orton (C. R,). The perfect stage of Cyliudro- 
sporiumpomi. — Science, N.S., Ixiii, 1626, p. 286, 1926. 

Preliminary inoculation experiments with conidia characteristi- 
cally like those of Oylindrosporium IPhomai] powi Brooks [see this 
Review, iii, p. 43 ; v, p. 105] obtained in culture from perithecia 
found on overwintered apple leaves in Pennsylvania, in 1924, 
caused a typical spotting of Baldwin, Grimes Golden, and Stayman 
apples. In 1925 a more extensive series of experiments was 
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carried ont on the Grimes Golden variety, using five conidial cul- 
tures from ascospores from different sources. Infection occurred 
in about six weeks after inoculation in the damp chambers, and in 
three months outside. The organism was re-isolated in every case. 
Similar but somewhat less conclusive results were obtained with 
quinces. 

The perithecial stage of the fruit spot organism is believed to be 
a Mycosphaerella agreeing most nearly with M, pomi Passer. The 
black perithecia measure 70 to 100 p in diameter ; the asci approxi- 
mately 8 to 10 by 40 to 66 /z ; and the eight bicellular ascospores 
3*5 by 18*8 p. 

Cooley (J. S.) & Fenner (E. Aline). The variability in the Mach 
rot fungus of the Apple. — Phytopath,, xvi, 1, pp. 41-46, 1 diag., 
1926. 

In 1923 and 1924! Physalospora malorum [P. cydoniae] was 
isolated from rotting apples in fourteen different localities from 
southern Georgia to Guelph, Ontario, and from the Atlantic coastal 
plain to Arkansas. About 6,800 inoculations with fresh and one- 
year-old cultures were made on apples. In many cases cultures 
from the same locality exhibited a wide variation in the size of the 
rot produced in a given time on inoculated apples, the average 
diameter of the largest rot sometimes being more than twice that of 
the smallest. As much variation was found within a group of some 
ten cultures from a certain locality as between similar groups from 
different localities. 

Botryosphaeria rihis and B. ribis [var.] chromogena were isolated 
from rots resembling black rot and produced identical symptoms on 
inoculation into apples [see this Review^ iv, pp. 614, 636], both the 
chromogenic and non-chromogenic forms exhibiting variations in 
pathogenicity resembling those of P. cydoniae. 

Brooks (C.) & Fisher (D. F.). Water-core of Apples.— 

Agric. Res., xxxii, 3, pp. 223-260, 1 pL, 9 graphs, 1926. 

The [non-parasitic] watercore disease of apples [the . symptoms 
of which are briefly described : see this Review, iv, p. 419] is stated 
to occur in all the apple-growing sections of the United States, but 
to be most serious in the arid and semi-arid regions where orchards 
are under irrigation and where intense sunlight prevails. In the 
eastern part of the United States, the losses are usually highest in 
the summer and autumn varieties, while in the north-western 
States they are heaviest on varieties that are harvested late for the 
sake of their colour. 

Irrigation experiments conducted during a period of six years at 
Wenatchee, Washington, indicated that apples from lightly irrigated 
trees developed more watercore than those from heavily irrigated 
trees, and that apples from trees receiving heavy irrigation, followed 
by light, usually had more watercore than those from trees receiving 
light irrigation followed by heavy. An excess of soil moisture late 
in the season did not tend to increase the amount of watercore. 
The results of experiments with fertilizers indicate, as a whole> 
that applications of nitrate or potash fertilizers tend to prevent the 
development of the disease. Although as a rule large apples 
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showed a greater susceptibility than smaller ones, it did not 
apparently follow that forcing apples into more rapid growth by 
irrigation or fertilizers caused an increase in the percentage of the 
apples that subsequently developed the trouble. A number of ex- 
periments made to determine the effect of artificial shade or enclo» 
sure of the fruit in glassine bags or muslin sheeting showed that 
watercore was much more serious on the apples exposed to sunlight 
than on those that were more or less shaded. Sunburned apples 
were extremely susceptible, and it was quite common with such 
apples for the more exposed half to be affected with watercore, 
while the shaded half was entirely free from it. It was also noted 
that the disease increased rapidly as the apples became over-mature. 

A close correlation was determined to exist between sap concen- 
tration and watercore. Exposed and sunburnt apples had a much 
higher sap concentration than the more protected ones, and the 
same was true for the exposed or sunburnt halves of the fruit; 
further, the concentration of the sap increased with advancing 
maturity and was correlated with the increase in susceptibility to 
the disease. The authors therefore consider that watercore is the 
result of sap exudation under pressure, and that this condition is 
much more responsible for the occurrence of the disease than varia- 
tions in rainfall or soil moisture. In their opinion, picking at the 
proper stage of maturity is the most practicable preventive' so far 
known for the disease. 

Further tests showed that small apples made better recovery in 
storage than the larger ones, while the kind of wrapper had little 
or no effect on the extent of recovery, which, in most cases, was 
practically the same in cold as in air-cooled storage. Watercore 
apples showed a high degree of susceptibility to internal breakdown. 

SiMONET. Le pink rot (ponrritnre rose) des fruits» [Pink rot of 
fruits.] — Journ, Soc, Nat. Hort. de France, S^r. 4, xxvii, 
pp. 93-94, 1 fig., 1926. 

The occurrence of pink rot {Qe^halothecmm, [Trichothecium] 
rosenm) on pears near Paris in the autumn of ifes is recorded. 
The fungus was isolated and made good growth on carrot and potato 
agar, and other media, the optimum temperature for development 
being 20^ to 22° 0. Affected fruit (which had generally been 
previously wounded or attacked by scab \VentnTia pirina'^) showed 
the typical pink rot of the skin and brown discoloration of the 
flesh, the very bitter taste of which is also characteristic. Control 
measures should include the application of copper fungicides during 
growth, and the maintenance of a temperature of 2° to 4°G. in 
storage. 

Hilde (H.). Sp^je^itefors|^^k mot Paeresknrv i Bogaland. [Spraying 
experiments against Pear scab in Eogaland.]— Mavetid., 
xlii, 4, pp. 42-44, 1926. 

Excellent results in the control of pear scab [Feniwia pirhia] 
were obtained in the Rogaland district of Norway in 1924 and 
1925 by the application of copper sulphate during the dormant 
period and Bordeaux mixture in the summer. This method gave 
much better results than the lime-sulphur schedule. 
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AnbeesoN (H. W.). Overwintering of Bacterinm prnni. — Phyto- 
path., xvi, 1, pp. 55-57, 1926. 

The results of five years’ study of the mode of overwintering of 
Bacterium pruni [see this Review, iv, p. 616] indicate that, contrary 
to the views of other investigators, cankers are not a common 
source of initial spring infection in the Illinois commercial peach 
orchards. Little difficulty was experienced in the isolation of the 
bacteria from dead leaves in the spring, and it is therefore considered 
likely that these bacteria may sometimes be responsible for the 
initial infection. 

The exact means whereby infection occurs are not known, but it 
is assumed that the large, gelatinous masses of bacteria are blown 
as dust particles or in fragments of leaves to the new foliage, on 
which infection readily ensues in the presence of sufficient moisture. 

WOBMALB (H.). On the occurrence in Britain of the conidial 
stage of Sclerotinia cydoniae Schell. — Trans, Brit My col. 
Soc*, X, 4, pp. 303-306, 1 pL, 1926. 

The present paper records the discovery in May, 1925, of the 
conidial stage of Sclerotinia cydoniae on quince leaves at East 
Mailing, Kent, for the first time in England. Only one infec- 
tion point was seen on each leaf attacked, but eventually the 
infected portion extended over the whole leaf, which became brown 
and withered. Sometimes the infection extended from the lamina 
along the petiole and into the axis of the shoot, which then wilted. 
The conidia were produced on the upper surface of the leaves, and 
were at first limited to the regions bordering on the midrib and the 
main veins, but later they became more generally distributed. 
Their dimensions were found to be rather greater than those given 
by Schellenberg, the range of size being 9 to 14 by 10 to 21 / 4 , and 
the average size of a hundred conidia being 10*5 by 13*1 p. 

Wolf (F. A.) & Dobge (B. O.). Anthracnose of Bewherries and 
its control.— JVbrit/i. Carolina Agric* Exper. Stat. Bull, 248, 
16 pp., 6 figs., 1926. 

The most important disease of dewberries \_Rubus spp.] in the 
Sand Hills district of North Carolina is anthracnose {Plectodiscella 
venefa), the estimated loss from which in 1925 was 15 per cent, of 
the crop. The symptoms of the disease on the canes, fruits, and 
leaves are briefly described, and the results of experiments in its 
control are discussed and presented in tabular form. In addition 
to the usual sanitary measures (especially the removal of all the 
above-ground parts of the plant immediately after harvest), two 
applications of fertilizers are recommended, namely, (1) 7G0 Ib. 16 
per cent, acid phosphate, 700 lb. 16 per cent, cotton-seed meal, and 
600 lb. 12 per cent, kainit, to be given at the rate of 500 lb. per 
acre, as soon as the canes are tied up in the spring ; and (2) 500 lb. 
16 per cent, acid phosphate, 1,100 lb. 7 per cent, cotton-seed meal, 
100 lb. 25 per cent, sulphate of ammonia, and 300 lb. 12 per cent, 
kainit, to be applied at the same rate immediately after picking. 

Field studies have shown that there are three critical times at 
which a spray of 4-4-50 Bordeaux mixture should be applied, viz., 
(1) during August when the new growth is about 1 ft. in length ; 

l2 
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(2) as soon as possible after tying up the canes in the spring ; and 

(3) as soon as the petals have fallen. Some figures are given 
relative to the cost of sprayings from which it appears that the 
average expenditure incurred in connexion with the operations is 
|8-00 to $10-00 per acre. 

McLean Thompson (J.). Some general problems of the transport 
by sea and conservation in store of ripe fruit. — Journ. R, 
SoG, of Arts, Ixxiv, 3823, pp. 328-341, 1926, 

In connexion with a general discussion of the problems involved 
in the transport and storage of ripe fruit, some aspects of the work 
in progress in the Hartley Laboratories of Liverpool University 
are described. 

During the past three years special attention has been paid to 
the physiology of maturity of oranges and apples. In mature 
healthy Valencia oranges the total solids may average 14 per cent, 
by weight, carbohydrates from 4 to 6 per cent., and alcohol 
approximately 0-1 per cent. If accumulation of carbon dioxide be 
permitted, however, at temperatures round 18® C. for ten to thirty 
days in an enclosed atmosphere, the rind becomes pale, and subse- 
quent exposure for a few days to a free moist atmosphere or in 
a chamber with restricted aeration at a moderate temperature may 
lead to a softening of the rind, loss of pitting, and liability to 
fungous infection. An analysis of such fruit may reveal a fall in 
total solids to approximate!}^ 12 per cent, and of carbohydrates to 
1 or 2 per cent., coupled with an increase in alcohol up to 0-5 or 1 
per cent. An examination of the tissues shows a general flooding 
of the intercellular spaces of the outer and part of the inner rind, 
a slight increase of calcium oxalate, and a marked deposition of 
hesperidin, the presence of which is indicated by small white specks 
in the tissue. 

At still higher concentrations of carbon dioxide for five to eight 
days the colour of the fruit turns a dark, dull brown, and the rind 
becomes highly elastic. The inner rind is fully flooded and yellow 
or brown in colour. Both the rind and the membranous skin of 
the fruit segments are extensively marked by white, dot-like masses 
of hesperidin, while calcium oxalate occurs in abundance in the 
membranes of the fruit segments and in the vesicles. A chemical 
analysis of such afiected fruit reveals a fall in total solids to 
approximately 10 per cent, and of carbohydrate reserve to less than 
1 per cent., while the alcoholic content may exceed .2 per cent. 
Oranges showing these last characters are stated to be little known 
in the fruit trade, the extreme conditions determining their develop- 
ment being of rare occurrence. They were recently observed, 
however, in a consignment of American oranges transported for 
23 days in thermos boxes. 

The results of extensive experiments indicate that normal 
maturity may, under certain controlled atmospheric conditions, be 
followed by a prolonged period of healthy dormancy both in trans- 
port and in store. Thus a large number of Valencia oranges were 
kept in good condition from October, 1924, to July, 1925, while 
apples of varied grade have been kept since October, 1925, without 
cold storage or chemical treatment. 
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Attention has further been directed to the damage caused by 
various fungi to Brazil nuts shipped from the Amazon to Liverpool. 
The existing shipping conditions are believed to favour the spread 
and activity of these fungi, besides restricting the quantity of nuts 
which can be conveyed per hold. The cavities in the outer layer 
of the shell consist of narrow passages which- are readily invaded 
by fungi. The hard walls of the innermost layer contain water 
and food materials suitable for fungous growth. Certain organisms 
to which these nuts are commonly exposed [see also this Review, X 
p. 234] have been found to be capable of traversing the shell in 15 
days in the presence of quite a low percentage of free water. Even 
if the kernel is not actually invaded by fungous hyphae, the infection 
of the shell induces abnormal respiration, followed by rapid asphyxia- 
tion of the kernel; the tissues of which become rancid and gummy. 
Finally the kernel is reduced to a shrivelled mass of decay ed matter 
in which abundant white granules of calcium oxalate crystals pre- 
dominate. The writer's experiments (conducted on a commercial 
scale) indicate that it is possible to transport a full cargo of such 
produce for at least 40 days under closed hatches without 
appreciable loss. 

The disadvantages of cold storage include its high cost and 
difficulties of manipulation, placing it beyond the reach of small 
traders, and the maintenance of atmospheric conditions (primarily 
of temperature) which are generally abnormal to the fruit and 
entail a reduction of vitality involving rapid deterioration on 
removal from storage. 

Cathcakt (C, S.) & Willis (R. L.). Analyses of materials sold 
as insecticides and fungicides during 1925 . — -New Jersey 
Agric> Exper, Stat Bull. 424, 16 pp., 1925. [Received March, 
1926,] 

In this bulletin are embodied the results obtained by the examina- 
tion of the 138 samples of insecticides and fungicides collected for 
inspection during 1925 [see also this Review^ v, p, 45]. 

Nine brands of Bordeaux mixture were examined, namely : 
(1) Bordeaux mixture powder (Ansbacher Insecticide Co., Inc., 
New York), containing 16*41 per cent, metallic copper. (2) Dry 
powdered Bordeaux mixture (Chipman Chemical Engineering Co. , 
Inc., New York), containing 12 *42 per cent, copper. (3) Orchard 
Brand powdered Bordeaux mixture (General Chemical Co., New 
York), containing 13* 66 per cent, copper. (4) and (5) Key Brand 
Bordeaux mixture (Interstate Chemical Co., Jersey City, N.J.), 
containing 11*43 and 13*41 per cent, copper, respectively. (6) Green 
Cross Dry Bordo (Kil-Tone Co., Vineland, N.J,), containing 22*22 per 
cent, copper. (7) Powdered Bordeaux mixture, 16 per cent, copper 
(John Lucas & Co., Inc., Philadelphia, Pa.), containing 16*50 per 
cent, copper. (8) Fungi-Bordo (Sherwin-Williams Co., Cleveland, 
Ohio), containing 13*19 per cent, copper. (9) ‘ Electro ' Bordo 
Mixture (Vreeland Chemical Mfg. Co., Little Falls, N.J.), containing 
19*78 per cent, copper. 

Only one sample of atomic sulphur was analysed, viz., atomic 
sulphur (General Chemical Co.), containing 49*08 per cent, total 
sulphur. 
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The following sulphur mixtures were examined: (1) Orchard 
Brand dritomic sulphur (General Chemical Co.), containing 94*45 
per cent, sulphur. (2) New Jersey dry-mix sulphur lime [see this 
Review^ v, p. 311] (Jersey Orchard Supply Co., Burlington, N.J.), 
containing 66*74 per cent, sulphur. (3) Sulpho-tone (Kil-Tone 
Co.), containing 61*28 per cent, sulphur. (4) and (5) Dry-mix 
sulphur lime (Mechling Bros. Chemical Co., Camden, N.J.), con- 
taining 62-58 and 63*02 per cent, sulphur, respectively. (6) 80 
sulphur~20 lime dusting mixture (Mechling Bros.), containing 77-44 
per cent, sulphur. (7), (8), and (9) Niagara dry-mix, Niagara dry- 
mix (N.J. formula), and Niagara 80-20 mixture (Niagara Sprayer 
Co., Middleport, N.Y.), containing 61*06, 62-51, and 77-14 per cent, 
sulphur, respectively. 

The three lime-sulphur solutions examined were as follows : 
(1) Allen’s concentrated lime-sulphur solution (W. A. Allen, Pitts- 
town, N.J.), containing 18-17 per cent, total sulphur in solution at 
24^ Beaumd. (2) Orchard Brand lime-sulphur solution (General 
Chemical Co.), containing 24*96 per cent, sulphur at 32° Beaumd. 
(3) Anchor Brand lime-sulphur solution (Leggett & Bro., Inc., New 
York), containing 24*84 per cent, sulphur at 32° Beaumd. 

Sulfocide (B. G. Pratt Co., New York) contained 32*27 per cent, 
total sulphur in solution at 41° Beaumd. 

The following soluble sulphur compounds were analysed : (1) Dry 
lime-sulphur (Bowker Insecticide Co., New York), containing 62-46 
per cent, total sulphur. (2) and (3) Key Brand dry lime-sulphur 
(Interstate Chemical Co.), containing 64*65 and 65*48 per cent, 
sulphur, respectively. (4) Powdered lime-sulphur (Leggett & Bro.), 
containing 57*66 per cent, sulphur. (5) Dry lime-sulphur (John 
Lucas & Co.), containing 62*18 per cent, sulphur. (6) Niagara 
soluble sulphur compound (Niagara Sprayer Co.), containing 52*81 
per cent, sulphur. (7) and (8) Dry lime-sulphur (Sherwin-Williams 
Co.), both containing 60*89 per cent, sulphur. 

Analyses of a number of other miscellaneous brands are given. 

Cerasoli (E.). La poltiglia bordolese e la sua solubiliasjEazione 
augli organi verdi della Vite. [On the solubility of Bordeaux 
mixture on the green parts of the Vine.] — Riv, Patol, Veg., xvi, 
1-2, pp. 17-19, 1926. 

The author further develops the theories previously expressed as 
to the solubility of the copper contained in fungicides after being 
deposited on the green parts of the vine [see this Review, i, p. 388]. 
The copper in Bordeaux mixture tends to become transformed into 
copper hydrate, which is sensible to the solvent action of atmo- 
spheric factors, especially carbon dioxide, forming a gelatinous sus- 
pension. Copper ions are subsequently liberated and are held 
responsible for the fungicidal action. The green portions of the 
plant are, under suitable atmospheric conditions, always coated with 
a minute quantity of soluble copper, sufficient to inhibit the germi- 
nation of fungal spores. 

Twort (F. W.). The Twort-d’H^relle phenomenon.— YAe Lancet, 
ccx, 5347, p. 416, 1926. 

Commenting on the results obtained with saline emulsions by 
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Gratia and Rhodes [see this Revieio, y, p. 378], the writer explains 
that he did not overlook the question of autolysis or isophagy, which 
is not, in his view, a sufficient explanation of the action of trans» 
missible lysin on dead bacteria. The lysis of dead bacteria, in a 
suitably arranged experiment, has been found to occur rapidly and 
to an appreciable extent only when the , transmissible lysin is also 
present. There is, however, a possibility that the lysin does not 
produce direct lysis, but acts by killing the bacteria in such a way 
as to liberate autolysins for the production, or assistance in the pro- 
duction, of lysis. There are stated to be several simple chemical 
methods of setting free the autolysins during the destruction of the 
bacteria, and these lysins will partially clear a bacterial emulsion 
killed by heat without the presence of the transmissible lysin. 

Mulvania (M.). The destructive action of certain bacteria on 
the virus of Tobacco mosaic. — Journ. of Bact., xi, 2, p. 98, 
1926. 

This is an abstract of a paper read before the 27th Annual Meet- 
ing of the Society of American Bacteriologists, 29th to 31st Decem- 
ber, 1925. Tubes of ordinary bouillon, to which were added definite 
amounts of filtrate of juice from mosaic diseased tobacco plants, 
were inoculated with various bacteria, with the result that in some 
cases the infectivity of the virus was almost destroyed. The 
organisms which produced this effect, namely, a cellulose-ferment- 
ing, thermophilic organism, Bacillus 'proteus^ and B, aerogenes, had 
no special characters in common, so far as could be detected, when 
compared with those that did not appreciably inactivate the virus 
(Sarcina lutea, B. anthracoides^ and B. hartlibii). 

Smith (K. M.). a comparative study of the feeding methods of 
certain Hemiptera and of the resulting effects upon the 
plant tissue, with special reference to the Potato plant. 

— Ann. of Appl, Biol., xiii, I, pp. 109-139, 4 pi., 10 figs., 
1926. 

In connexion with the transmission of virus diseases of the potato, 
the author carried out a study of the feeding methods of certain 
sucking insects. 

The insects examined included aphids, coccids, capsids, leaf hop- 
pers, and Asterochiton vaporarium, the common greenhouse white- 
fly. Attention was especially directed to determine the leaf surface 
attacked, the position of the insect on the leaf surface in relation to 
the veins, the point of entry of the stylets, the paths of the stylets in 
the tissues (whether inter- or intracellular), the objective of the 
stylets, the effect of penetration and of the saliva upon the plant 
tissue, and the method of penetration of the tissue. The results of 
the observations are given in considerable detail. They indicate 
that the aphids Myzus persicae, M. circumftexus, Macrosiphum 
solanifolii, and the whitefly usually pass their stylets between two 
epidermal cells, and thence intercellularly to the phloem of the 
vascular bundles. Macrosiphum solanifolii, often has an 

intracellular stylet tract. These insects usually attack the under 
surface of the leaf. The damage done by the saliva is largely 
confined to the stylet tract, and was slight in the case of the whitefly. 
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Of the coccids studied, the stylets of Aspidiotus generally entered 
the tissue through an epidermal cell and showed an intracellular 
path through the parenchj^ma of the leaf, the phloem not being the 
objective. The saliva appears to have the property of dissolving 
thV walls of the cells, the contents of which are plasmolysed in the 
track of the stylets. In the case of the mealy hug Dactylopius^ 
whose stylets also penetrate intracellularly, the phloem and xylem 
elements are always the objectives. These insects attack both stems 
and leaves, and are generally situated on the latter near or along- 
side a vein. They have a well-marked stylet track, and their 
saliva, which is secreted in large, irregular drops, also dissolves the 
cell walls. Some disorganization of the vascular bundles is caused 
by these insects. 

The capsids {Calocoris and Lygus) penetrate the tissue by pres- 
sure, the intracellular passage of the stylets being facilitated by the 
disintegrating effect of the saliva secreted. They attack, both leaf 
surfaces and also stem tissues, their objectives being both the 
cortex and the vascular bundles. The effect of the saliva upon the 
cells of the plant is considerable, and is described in detail. 

In the leaf hoppers (Typhlocybidae) studied, penetration of the 
tissues occurs on both sides of the leaves (the larvae are usually 
confined to the under side) and is intracellular, the objective being 
the palisade cells and the vascular bundles. The damage done by 
the saliva is considerable, the chlorophyll and cell contents being 
destroyed over a wide area around the puncture, but the cell walls 
are left intact. 

The stylet sheath formed in the plant by the aphids and capsids 
is thought to consist of substances produced by the reaction of the 
saliva on the cell sap, the difference in the amount of sheath 
material produced by the capsids being ascribed partly to the larger 
quantity of saliva injected by them and partly to its greater toxic 
power. 

Penetration in the capsids and leafhoppers is by mechanical 
pressure. In the whitefly and aphids it is often through the 
stomata or between two epidermal cells, the latter being the more 
usual mode of entry. In the aphids, penetration is assisted by 
the dissolving action of the saliva on the middle lamellae of the 
cells, and the same is probably also the case in the coccids. 

Discussing the bearing of these observations on the transmission 
of virus diseases, the author points out that there is little doubt that 
the phloem elements of the vascular bundles are the most favourable 
point for starting an infection, as they not only contain substances 
suitable for the growth of micro-organisms but also facilitate the 
dispersal of the virus through the plant, this view being also sup- 
ported by the fact that in some virus diseases a necrosis of the 
phloem is evident. This would suggest that any insect tapping 
the phloem of the vascular bundles might be a carrier, thus 
incriminating, among the insects studied, the three species of aphis, 
the whitefly, and the me^ly hug (Bactylopius), The leafhoppers 
and capsids might also act as carriers when their punctures reach 
the vascular bundles, but the coccid Aspidiotus would, on this 
assumption, be definitely excluded. In regard to the reaction of the 
plant to the irritation set up by the stylets and the toxins of the 
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saliva, the author is inclined to the view that the insects which 
cause the least possible irritation or disorganization of the plant 
cells would be the most likely to inoculate the diseases successfully, 
this again pointing to the aphids, the whitefly, and Dactylopins as 
the most likely vectors of virus diseases, 

McKinney (H. H.) & Webb (R. W.). Tlie dilution method as a 
means for maMng certain quantitative studies of viruses,— 
Abs. in Phytopath., xvi, 1, p. 66, 1926. 

Eight consecutive dilution experiments with tobacco mosaic from 
a single plant were conducted under greenhouse conditions to test 
the assumption that viruses increase in plants. All dilutions were 
made in sterile distilled water. By inoculating the plants of a given 
experiment with highly diluted virus from the preceding experiment 
mosaic was obtained in the eighth experiment in practically un- 
diminished amounts from virus which had passed through eight 
plants and been diluted in water equivalent to 10”^^. A single 
water dilution of this magnitude being much too great to produce 
mosaic, it is evident that the quantity of virus increased in the 
plants. All uninoculated controls remained healthy. 

Andebson (A.K.). Biochemistry of plant diseases. Biochemistry 
of Pusarium lini Bolley. — Minnesota Studies in Plant Science, 
Studies in the Biological Sciences, 5, pp. 237-280, 1925. [Abs. 
in Thirty-third Ann. Rept Minnesota Agric. Exper. Stat., Part 
I, pp. 10-11, 1925. (Received 1926.)] 

A quantitative study was made of the carbon metabolism of 
Fusarium lini, the causal organism of flax wilt. The fungus grew 
well on media with Pjj values ranging from 1*84 to 12*04, the 
optimum for development being Pjj 5 in two cases and 7 in one. The 
hydrogen-ion concentration of the medium decreased in the presence 
of ammonium sulphate and increased in that of potassium nitrate. 

F. lini made good growth on substrata in which either glucose, 
levulose, galactose, mannose, xylose, sucrose, maltose, lactose, 
soluble starch, or inulin constituted the sole source of carbon. The 
products of metabolism on glucose were mainly carbon dioxide and 
alcohol (in a ratio approximating to that of a typical yeast fermen- 
tation), with traces of succinic acid and glycerol. On xylose the 
ratio of carbon in alcohol to that in carbon dioxide was nearly 1 : 1 
compared with 2 : 1 in glucose. 

Carbon dioxide was also the main by-product of metabolism when 
the fungus was grown on an ethyl alcohol medium, the ratio of 
carbon in carbon dioxide to that in the mycelium on this medium 
being 1 : 1, compared with 2 to 4 :1 on sugars. The final hydrogen- 
ion concentration of the alcohol medium was Pjj 2-57. 

The largest quantity of ethyl alcohol formed was 3*24 gm. in 100 
C.C., and the highest concentration of alcohol was 4*33 per cent, by 
volume on 10 per cent, glucose. Ethyl alcohol and carbon dioxide 
were the main products of metabolism on succinic acid. On glucose 
the percentage of carbon in the mycelium increases from 40*62 to 
52*65 per cent, during the growth of the culture. On alcohol the 
percentage of increase in the mycelium is greater than when glucose 
or xylose is the sole source of carbon. 
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DuJFBENOy (J.). Action des radiations nltra-violettes siir les zoo- 
spores de Blepliarospora camMvora Petri et de Pliytoplitliora 
omniTora parasitica. [Action of ultra-violet rays on the zoo- 
spores of Blepharospora cambivcrm Petri and of Phytophihora 
omnivor a parasitica.] — Rev. Path. Veg. et Ent Agric., xii, 4, 
pp. 270-271, 1925. [deceived April, 1926.] 

The author describes experiments to test the resistance of zoo- 
spores of Blepharospora cambivora and Phytophihora omnivora 
parasitica [P. j^^^vasitica] exposed at a distance of 15 cm. to ultra- 
violet rays, generated by a mercury vapour lamp with a current of 
1*5 amperes and 110 volts, using the Petri method [see this Revietv, 
iv, p. 381]. They showed that resistance to radiation is evident for 
several minutes when the zoospores are protected by a thick film of 
water, but if the film is very thin, an effect is visible in two or three 
minutes. Radiation prolonged for more than three minutes stops 
the movements of the zoospores and causes their cytolysis. An ex- 
posure of only two minutes appears to have no immediate efiect on 
the movement of the zoospores, but has an after-effect, apparent in 
the loss of the cilia and the cessation of movement in about five 
minutes as compared with several hours for spores not exposed to 
radiation. 

Mukphy (P. a.) & M’Kay (R.). Methods for investigating the 
virus diseases of the Potato, and some results obtained by 
their use. — Scient Proc. Royal Dahlin Soc., xviii, 14, pp. 169- 
184, 2 pL, 1926. 

A new and simple method of tuber grafting [see this Revieiv, v, 
p. 122] has been devised for transmitting virus infection to potatoes, 
which is claimed to give more reliable results than the more usual 
method of inoculation by means of carrier aphids. This is termed 
core-grafting and is briefly as follows. A core containing an eye 
is removed from a healthy tuber by means of a cork-borer about 
13 mm, in diameter, and into the hole thus left is pressed a similar, 
but slightly lai*ger, core, without eyes, from the tuber it is desired to 
test. The first core can then be used to raise a plant to serve as a 
control. Organic union in the graft practically always results. In 
1923-4 and 1924-5 this form of grafting was tested in relation to 
certain combinations of mosaic diseases [see this Review^ iv, p. 692], 
and of mosaic and leaf roll. The regularity of transmission was 
found to be probably in direct proportion to the infectiousness of 
each disease. The diseases were sometimes separated from each 
other as a result of tuber grafting, so that of five plants infected 
with a combination of mosaic and streak, four gave the same com- 
bination and one streak alone. Of the 22 plants inoculated in 1923-4 
with diseases of the mosaic group, 17 became infected, while of the 
7 inoculated similarly with leaf roll, all remained healthy. Similarly 
in 1924-5, 23 but of 24 inoculated gave some form of mosaic, while 
none gave leaf roll, though all the parents had leaf roll in the com- 
bination. Streak was the most generally transmitted disease. In 
later experiments, leaf roll was successfully transmitted five times 
(out of a total of 71). The entire suppression of leaf roll can 
apparently be brought about by incubating the grafted tubers at 
20^C. 
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Other means of infecting potatoes are discussed, namely, cleft 
grafting carried out on the sprouts, which has been found successful 
in the case of leaf roll as well as the other forms; shoot grafts, 
which give positive results always when union is effected, though 
this is difficult to secure with streak ; leaf mutilation ; and the use 
of aphids. Although three species of the latter, namely, Myzus 
peTsicae, M. 2 ^^^'^dosolani, and Macrosiphum solanifolii, were 
proved to carry infection in this way, aphids are, as a whole, con- 
sidered to be very unreliable agents of infection, especially for leaf 
roll. The capsid Calocoris bijjunctatus was found, however, to 
transmit leaf roll. 

A method is described whereby the spread of virus diseases in 
the potato plant may be studied more exactly, by infecting single- 
stemmed plants at the top and then removing the lateral shoots at 
intervals and growing them as cuttings. The top of the main shoot, 
cut off in the operation of grafting, is also grown as a cutting and 
serves as a control. Experiments have shown that within 14 to 15 
days the whole of the stem, including lateral branches and tubers, 
becomes infected with leaf roll from a diseased scion grafted at the 
top, though symptoms may not be visible until considerably later. 
Since no infection is contracted within 10 days at least, the diffusion 
through the stem is probably rapid. 

The occurrence of varieties tolerant to streak has been proved, 
and methods are suggested for securing other mosaics free from 
admixture with this disease, and for proving the presence of streak 
in varieties in which it produces no symptoms. 

Ludewig (K.). Beitrage zum Stiidium der BlattroUkranklieit der 
Kartoffel. [Contributions to the study of the leaf roll disease 
of the Potato.] — Lcindiv. Jahrb., Ixiii, 2, pp. 277-303, 1926. 

An account is given of a series of experiments, extending from 
1923 to 1925, to test the effect on leaf roll of potatoes at Landsberg- 
an-der-Warthe (a) of immersion of the shoots in solutions of mineral 
salts of varying concentration ; and {b) of the application to the soil 
of fertilizers containing potash and phosphoric acid. 

In isolated cases the former method partially or totally prevented 
the accumulation of starch [see this Revie%v, iv, p. 148], but the 
reaction of the plants to the treatment was extremely variable, as 
previously observed by Hiltner {Prakt Blatter, p. 15, 1919), 
especially in the ease of repeated immersion. Identical effects 
were produced by sodium, magnesium, iron, calcium, and manganese 
salts. 

No improvement in the condition of the affected plants followed 
the application of liberal quantities of basic slag, potash, and 
ammonium sulphate, separately or together. 

Goss (R. W.). Transmission of Potato spindle-tnber disease by 
cntting-knives and seed piece contact.— Abs. in Phytopath,, 
xvi, l, pp. 68-69, 1926. 

In 1925, forty inoculations were made for potato spindle-tuber 
[see this jRe'yim, iv, pp. 54, 693] transmission in the field, by cutting 
healthy seed with a knife previously used on infected tubers, a 
similar number being made by rubbing together the cut surfaces of 
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healthy and divseased seed pieces. The contact inoculations resulted 
in 47*5 per cent, infections, 45 per cent, doubtful infections, and 7 • 5 
per cent, healthy, as compared with 32-5, 47*5, and 20 per cent., re- 
spectively, for the knife inoculations. In addition to the symptoms 
on tops and tubers, there was a reduction of yield, the average in 
both sets of inoculations being 153 gm. per plant for the disease 
controls, 602 gm. for inoculated and infected plants, 962 gm. for the 
doubtful, and 1154 gm. for the healthy controls. 

Davidson (W. D.). Production of healthy stocks of seed Potatoes. 
— Jourii, Dept Lands and A gric. Ireland, 3, pp. 281-283, 
1926. 

An account is given of the attempt which is being made by the 
Department of Agriculture, Irish Free State, to establish healthy 
stocks of seed potatoes, free especially from mosaic and leaf roll. 
The latter, which causes more severe reduction of yield than mosaic, 
is stated to be rare in Ireland except in a few areas. Efforts to 
secure stocks of the Champion variety revealed the fact that it was 
diflSicult to find plants of this variety free from mosaic. Nine 
plants in different parts of the country were selected as apparently 
free from the disease and other seed was imported from Scotland. 
When grown, however, all but two tubers from Co. Donegal and a 
batch from Banffshire (Scotland) were found to be affected. Over 200 
of the best plants from the latter batch were dug (the tubers from 
each being kept separate) on the 7th August, and about 5 cwt. of 
seed was thus obtained. This is now being multiplied, and similar 
work with other varieties has been commenced. 

Wedge woKTH (H. H.) & Anders (C. B.). Value of certified Irish 
Potato . seed in Mississippi. — Mississippi Agric. Exper, Stat 
Circ, 60, 4 pp., 4 figs., 1925. [Received May, 1926.] 

A very heavy annual reduction in the Mississippi potato crop is 
stated to be caused by mosaic disease, and an experiment was con- 
ducted in 1925 to ascertain the value of using certified seed in 
diminishing this loss. Two lots of certified seed, from Nebraska 
and Wisconsin, respectively, were compared with two lots of 
ordinary field stock. All the tubers were planted in medium-heavy 
sandy loam to which a 10-4-4 (P-N-K) fertilizer was applied at 
the rate of 1,000 lb. per acre. The percentages of mosaic in the two 
uncertified lots were 68*07 and 32*24, compared with 2*78 and 2*52 
in those from Wisconsin and Nebraska, respectively. The affected 
plants showed a pronounced stunting and gave much lower yields 
than the healthy ones (110*70 and 136*33 bushels compared with 
186*37 and 204*62 bushels from the Wisconsin and Nebraska lots, 
respectively). 

Doidge (Ethel M.). Wart disease of Potatoes (Syuckytrium 
eudobioticum Perc.) — Journ, Dept of Agric, S, Africa, xii, 2, 
pp. 161-169, 4 figs., 1926. 

An account is given of the recent outbreak of wart disease of 
potatoes {Synchytrium endobioticum) near Johannesburg [see this 
Review, v, p. 319], the potato crop in the affected gardens being 
estimated at 1,000 bags, chiefly of the TJp-to-Date variety. All the 
gardens have been placed in quarantine. 


445 


The symptoms, etiology, and possibilities of control are discussed, 
and the legislative measures against the disease in South Africa are 
recapitulated. 

Glynne (Mary D.). The viability .of the winter sporangia of 
Synchytrinm endobioticnm (Sehilb.) Perc., the .organism 
causing wart disease in Potato. — Arm, of BioL, xiii, 1, 

pp. 19-36, 1 diag., 1926. 

The present investigation was undertaken with a view to finding 
a rapid method for testing m vitro the viability of winter sporangia 
of Synchyirium endobioticum, the usual methods of germination 
being too uncertain and uncontrollable in the case of this organism 
to provide a convenient technique. 

The experiments described indicate a close correlation between 
the viability (as measured by their infective power) of the sporangia 
subjected to various treatments and the staining reaction of their 
contents when pressed out into acid fuchsin, or into methylene blue 
after treatment by a strongly alkaline reagent. Infection experi- 
ments in pots showed that sporangia, the contents of which, like 
those of controls, stain faintly, produce a high percentage of infec- 
tion, while those that stain deeply and rapidly, produce no infection, 
being presumably dead. There was an intermediate group in which 
some sporangia stained deeply and others faintly, and this group 
tended to give less infection than the controls. These results were 
Verified with regard to heat and various antiseptics, the details 
being given in tabular form. 

A method was also evolved for extracting sporangia that have 
been treated in the soil, without affecting their viability. It is 
based on the difference in specific gravity of the sporangia (about 
1*17) and that of the soil (about 2-5), the extraction of the sporangia 
being made by shaking up the mixture of sporangia and soil in 
chloroform (sp. gr. about 1*5), which does not affect the viability 
of the former. The floating part of the suspension consists mainly 
of sporangia. 

A study of the relation of temperature, time, and viability showed 
that treatments of the wet sporangia for 5 minutes at 90° C., 15 
minutes at 80°, 1 hour at 70°, and 8 hours at 60°, were all equally 
effective in securing complete sterilization. Dry sporangia were 
much less easily killed by heat. 

Another indication of the viability of the sporangia was found in 
the appearance of their contents after treatment with alkaline 
hydroxides. The contents of living sporangia appeared normal, 
whilst those that were dead were clear and translucent. 

Potato experiments, 1925, — Govt, of Northern Jr elandy Miri. of 
AgHc. Leaflet 7, 14 pp,, 3 figs., 1926. 

A brief description is given of the symptoms of wart disease of 
potatoes \8yifhchytrmm eiidobiotieum] which is stated to occur in 
isolated areas in Northern Ireland [see this ii€wew, v, p. 64]. Tests 
of three new immune varieties, namely, Arran Consul, Dunaverney, 
and White Arran Victory, were conducted at nine centres in 
scheduled districts. The yield of Arran Consul was found to be 
superior even to that of the productive standard immune variety, 
Lochar (average increase, 2 tons 9 cwt. per statute acre). The 
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tubers are also resistant to blight \_Phytophthom infe8tam~\ and 
possess good keeping and cooking qualities. Further particulars 
of these and other immune varieties are given, and results of tests 
of planting at different distances apart are summarized. The 
inspection and certification service of immune and certain non- 
immune varieties will be continued in 1926. Purity certificates 
will not be granted in any instance of substantial infection by leaf 
roll, black stalk rot [Bacillus atrosepticusl, or other diseases liable 
to be carried by the seed. 

Botjes (J. G. 0.). De stand van ixet vraagstiik der bestrijding 
van Aardappelwratziekte. [The position of the question of 
the control of Potato wart disease.] — Tijdschr. over Planten- 
ziekteTh, xxxii, 2, pp. 33-44, 1926. [English summary.] 
Discussing the experiments of Roach and his collaborators in the 
control of potato wart disease [Synchytrium endohioticmri] by soil 
treatment [see this Review, iv, p. 696 ; v, p. 249], the writer thinks 
the feasibility of the method described by them somewhat doubtful. 
In addition to the high cost of treatment and the necessity of fol- 
lowing it up the next year with heavy applications of lime to 
neutralize the deleterious effects of the sulphur on the growth of 
most crops, there is some uncertainty whether all the sporangia of 
the fungus are really destroyed or only retarded in their develop- 
ment by the presence of large quantities of sulphur in the soil. 
Incontrovertible evidence of the complete eradication of the 
sporangia can only be furnished by the cultivation of potatoes on 
a sulphur-treated soil which has subsequently been neutralized by 
lime. 

The only practical method of controlling the disease appears to 
be the cultivation of resistant varieties, experiments in which are in 
progress in Holland under the joint auspices of the Laboratory of 
Mycology and Potato Research, the Phytopathological Service, and 
the breeders of new varieties [see also this Review, iv, p. 503]. 
A number of new varieties [a list of which is given] have been tested 
at the Oostwold Experiment Station, and several new immune 
varieties, such as Triumph, Energie, Bevelander, Alpha, and others 
have been introduced and are now cultivated in Holland. 

The Triumph variety displayed complete immunity during the 
Ormskirk trials of 1924-5, but in 1923 the writer found three 
infected plants among 1,197 healthy ones at Oostwold. In 1924 
one out of four infected tubers from these plants produced diseased 
progeny on infected soil, and in 1925 four of the tubers from this 
latter plant produced diseased hills on intensively contaminated 
soil, while seven gave rise to healthy offspring. This continuous 
production of diseased progeny by a plant of the supposedly 
immune Triumph variety is thought to be possibly due to a bud 
variation. 

¥oeti pour rorganisation de la lutte contre la galle vermqueiase. 

[Proposition as to the organization of the control of wart 

disease.] — Rev. Path Veg. et Ent Agric., xii, 4, p. 277, 1925. 

[Received April, 1926.] 

As a result of the occurrence of wart disease of potatoes [>S^2/7ic%- 
trium endobioticum] in Alsace in August and September, 1925, the 
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Soci4t4 de Pathologie V^g^tale of France drew the attention of the 
French Government, at a meeting on 4th December, 1925, to the 
necessity of employing the most energetic measures to prevent its 
spread. It was stated at the meeting that a considerable sum of 
money would be placed by Government at the disposition of the 
necessary services in order to combat potato diseases. 

Webgewoeth (H. H.) & Andees (C. B.). ■ Seed treatment for the 
control of Irish Potato scab. — Missis8i2:>‘pi Agric. Exper. Stat, 
Girc. 61, 4 pp., 2 figs., 1925. [Received May, 1926.] 

The annual loss from potato scab [^Actinomyces scabies\ in Missis- 
sippi is estimated at 50,000 bushels. Experiments were carried out 
in 1925 to test the value of seed treatment with a solution of 1 in 
1,000 corrosive sublimate. The tubers were divided into two lots, 
scab-free and slightly scabbed, immersed in the fungicide for half 
an hour, and subsequently planted in heavy sandy loam soil to which 
10-4-4 (P-N-K) fertilizer was applied at the rate of 1,000 lb. per 
acre. Two similar lots of seed were left untreated for controls. 
The scab-free treated seed produced 96-55 per cent, clean, and 3*45 
per cent, scabby but saleable tubers, compared with 23 T 7 per cent, 
clean, 63-69 per cent, saleable scabby, and 13*41 per cent, unsaleable 
scabby tubers from the untreated controls. The corresponding 
figures for slightly scabbed seed were 93«06 per cent, clean, 6*94 
per cent, saleable scabby, and no unsaleable scabby in the treated 
lot; and 12*35 per cent, clean, 69*17 per cent, saleable scabby, and 
18*48 per cent, unsaleable scabby in the untreated lot. 

Dickson (B. T.). The ‘black dot ' disease of Potato. — Phytopath,, 
xvi, 1, pp. 23-40, 1 pi, 3 figs., 1 diag., 1926. 

The history, distribution, and symptoms of the potato disease 
variously known as black dot, dartrose, anthracnose, or foot rot are 
described [see this Review, v, p. 182], and its etiology is discussed. 
The results of the author's taxonomic studies [details of which are 
given] indicate that the causal organism of the above-named disease 
is correctly known as ColletotricJmm atramentarium, the following 
being added to the synonyms already given [see this Review, y, 
p. 124] : Rhizoctonia tabifica Hall. ; Sclerotinm setosum Bewley & 
Sheam [see this Review, ii, p. 589] ; and (7. biologicnm Chaudhuri 
[see ‘ this Review, iv, p. 373], cultures of which, examined by the 
author, developed the amethystine colour and other characters 
closely similar to those of (7. atramentarium. The examination of 
exsiccata of Vermicularia herbarum and F. orthospora was incon- 
clusive as regards the former ; the latter agreed somewhat closely 
with (7. atramentarium, with which it was evidently allied though 
not identical. A new combination, (7. orthosporum, has therefore 
been made for this organism. 

The morphology and cultural characters of C. atramentarium 
are described. The black sclerotia range from IQO p to 0*5 mm. in 
size. The two- to four-septate setae measure 80 to 350 in 
length, and the one- to three-guttulate conidia, 3 to 7*5 by 17-5 
■to.22/z., ■ ■ 

The organism is stated to be a weak parasite, attacking mainly 
young or debilitated plants. Control measures should include crop 
rotation in cases , of severe contamination and the treatment of 
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seed-tubers with hot formaldehyde. The Green Mountain and 
Delaware varieties appear to be more susceptible than Beauty of 
Hebron and Cobbler. 

Weimer (J. L.). Purther evidence of the non-transmissihility of 
the so-called Sweet Potato mosaic. — Abs. in Phytopath.^ xvi, 
l, p. 74, 1926, 

Nancy Hall sweet potatoes showing mosaic symptoms [see next 
abstract] were carried through three generations under different 
environmental conditions. Healthy plants, with vines growing 
intermingled with those of diseased individuals, showed no sign of 
infection in the second generation. Negative results were given 
by attempts at transmission by the usual mechanical means, as well 
as by grafting halves of diseased on healthy sweet potatoes. Por- 
tions of diseased vines were grafted on to healthy roots and vice 
versa. The healthy vines remained healthy after eight months’ 
growth on diseased roots, while the diseased vines on healthy roots 
remained diseased. 

Rosen (H. R.). Sweet Potato mosaic and its incubation period of 
two growing seasons. — Abs. in Phytopath., xvi, 1, p. 74, 
1926. 

The writer’s investigations and those of other workers have 
shown that sweet potato mosaic [see preceding abstract] is certainly 
not communicable as regards the development of recognizable 
symptoms during one growing season. Several years’ experi- 
ments indicate, however, that the disease has a remarkably long 
incubation period, no symptoms appearing in less than two con- 
secutive growing seasons. Furthermore, there is usually a gradual 
increase in the severity of the disease in the progeny of inoculated 
plants. 

Maga-RINOS Torres (A. F.). Defesa Sanitaria Vegetal, [The 
Plant Protection Service.] — Inst Biot de Defesa Agricola, Rio 
cle Janeiro, Bot 5, 80 pp., 6 figs., 1925. [Received May, 
1926.] 

This paper gives a general survey of the origin and development 
of the Plant Protection Service, established in Rio de Janeiro, 
Brazil, in 1910. The quarantine regulations introduced since 1921 
with a view to the protection of plants against the importation of 
foreign diseases and pests are listed, and an account is given of 
the inspection service maintained for. the purpose of enforcing 
them. 

Citrus scab (Gladosporium [Sporotrichurril citri) is stated to 
occur in the citrus-growing areas of Rio de Janeiro, Bahia, Sao 
Paulo, Santa Catharina, and Rio Grande do Sul, and an internal 
inspection service of all plant nurseries is being developed in order 
to control the spread of this disease and of certain insect pests also 
prevalent in various States. The Nichteroy notification of 11th 
April, 1922, prohibits the exportation of citrus plants from the 
infected areas unless the consignment is accompanied by a certifi- 
cate from an accredited oflScial attesting their freedom from disease. 
Examples of the type of certificates used in this and other ca^s are 
appended. 
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Sharp LES (A.). Treatment on ‘wet root rot’ in Malaya caused 
"by Tomes psendoferrens. — Malayan A gric. Jotirn,, xiv, 2, 
pp. 32-36, 1926. 

The recent inspection of an estate with 12- to 14-year-old rubber 
{Hevea brasiliensis) trees revealed a high incidence of wet root i^ot 
{Fomes pseiidoferreus). The usual control measures were adopted, 
namely, trenching and the uprooting and burning of badly diseased 
trees. It was further found possible to treat a number of infected 
individuals by the severance of the lateral roots behind the diseased 
area. Infection was found to be generally restricted to lateral 
roots in the upper nine inches of soil, so that there appears to be 
little danger of the fungus infecting the tap root at a lower level. 
In Malaya infection is by root contact, and mature fructifications 
of the fungus have not been observed. Twenty-three out of 41 
diseased trees were treated by this last method in July, 1925, and 
it is believed that the spread of infection to the 57 healthy indi- 
viduals in proximity to these individuals has thereby been pre- 
vented. The remaining 18 trees were destroyed. From August to 
December, 1925, the total number of trees treated by the severance 
of the lateral roots was 185 out of 753 examined, while 212 were 
taken out, the remaining 356 being healthy. Thus practically 25 
per cent, of the diseased trees have been saved by this method, and 
the spread .of infection has been arrested. The cost of treatment is 
estimated at just under $3 per tree [$1 = approx. 2s. 4c?.], a total 
of approximately $2,250 having been spent on the work . 

The trees treated by severance of the lateral roots fall into two 
groups, viz., (a) those requiring severance at a distance of many 
feet from the tree; and {h) those in which infection had almost 
reached the junction of stem and root. In a few cases the drastic 
root pruning somewhat afiected the health of the latter group. 

Judging by the data available, wet root rot appears to occur in 
cycles, the first occurring about the tenth and the second in the 
fifteenth year after planting. The latter group woukl be detected 
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by following up the roots of apparently healthy trees adjacent to 
those treated at the first onset, and could probably be saved by 
treatment at that time. 

In connexion with the taxonomy of the fungus, the writer states 
that he has obtained further immature specimens which he cannot 
visualize as developing into anything resembling Van Overeem’s 
Ganoderma ferreum [see this Mevieiv, v, p. 54]. 

Jones (L. R.). The relation of fungi to soil deterioration. — Jov/ni. 

Amer. Boc. Agron., xviii, 2, pp. 150-153, 1926. 

This is the outline of a discussion presented as a part of the 
symposium on soil deterioration at the meeting of the American 
Society of Agronomy at Chicago on 16th November, 1925. 

In phytopathology some of the most complex problems are 
concerned with soil-borne diseases, and during the last thirty-five 
years (the period of more or less comprehensive and intelligent 
record of plant disease incidence in the Cnited States), a constant 
increase has occurred both in the numbers and prevalence of these 
diseases — a movement bound to continue indefinitely. 

The most important factors in the fundamental research on, and 
adequate control of, these soil-borne diseases are (1) constant vigi- 
lance against the introduction of such parasites into new territory 
and their subsequent dissemination; (2) persistent efforts in the 
protracted investigation of the relation of environment to the 
occurrence and severity of soil-borne diseases [see this Review y iv, 
p. 304] ; and (most significant of all from a practical standpoint) 
the problem of susceptibility and resistance of the host plants to 
soil-borne diseases. In this connexion it is pointed out that quaran- 
tine merely delays the inevitable dissemination of all soil-borne 
parasites of the major crops, which become increasingly virulent 
in proportion to their adaptation to local conditions. Soil steriliza- 
tion (the only effective method of control) is merely a costly local 
palliative of purely temporary efficacy. Rotational problems involve 
important relations of soil fertility, soil physics, and economic 
expediency, which must not be unduly interfered with by the 
exigencies imposed by diseases. The development of disease- 
resistant crops is more important in the case of soil-borne parasites 
than in any other class of disease. 

The great need for co-operation between scientists and practical 
agriculturists and horticulturists is emphasized. 

B[arbee] (0. A.). The Coimbatore Cane seedlings in Bihar. — 

Intern, Sugar Journ,, xxviii, 326, pp. 75-77, 1926. 

In reviewing the report of the Secretary of the Indian Sugar 
Bureau for 1924-5 the author calls attention to the fact that the 
Coimbatore canes Co 210 and 213, which are susceptible to mosaic 
in India (especially the latter), are derived from the Java cane 
POJ 213, a well-known mosaic carrier, whereas Co 214, a seedling 
of Striped Mauritius crossed by a Coimbatore seedling (Saretha x 
Sdcckarum sporhtaneum)y was practically free from mosaic. The 
two former were also liable to smut while Co 232, a later introduc- 
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tion from which much was hoped, was still more aftected by both 
mosaic and smut than these. 

In spite of this, Co 213 is still regarded as the best of the 
Coimbatore series of canes so far tested under Bihar conditions. 

Small (W.). On the identity of BM250ctonia laniellifera and 
Sclerotium bataticola, — Trans, Brit. My col, Sog.,x, 4, pp. 287— 
302, 1 pL, 1926. 

Since the publication of his paper devscribing a root disease of 
Grevillea robusta, Bixa orellamt, Coffea robusta, and Oasuarina 
eqidsetifolia [see this Review^ iii, p. 748], attributed to Rhizoctonia 
lamellifera, the author has investigated further isolations of the 
fungus, and studied it in culture parallel with another sclerotium- 
forming fungus that was described by him as being associated with 
a hot- weather wilt of French beans {Rhaseohis vulgaris) in Uganda, 
and identified as Sclerotmm hataticola Taub. [see this Review, iv, 
p. 508]. The two fungi proved to be indistinguishable in culture, 
and, giving preference to the strong similarity of their vegetative 
growUis over the presence of a supposed hymenophore (which was 
very imperfect) and of the very scarce clamp-connexions in the 
former, the author considers it advisable to identify it with Sclero- 
tkvm bataticola and to drop the name Rhizoctonia lamelUfera, 
[As already reported in this Revieiv, v, p. 20, the name Rhizoctonia 
bataticola has been recently proposed for this fungus.] 

Continued investigation has shown that the fungus is widely 
distributed in all the planting districts of Uganda, with the excep- 
tion of one district that has not yet been searched. The list of 
host plants has been extended to include Coffea arabica, three 
species of Erythrina (indica, iimhosa, and vdutina), two species of 
Alhizzia {molnccana and stipalata), cacao (Theobroma cacao), a 
species of Besbania (probably 8. panctata), n garden croton 
{Oodiaeum sp.), a species of Encalyptxis (probably E. globidus), 
two species of Gwpressus {macrocarpa and henthami)^ a garden 
aster .{Callistephus sp.), and a vetch from Palestine, the name of 
which is unknown; while it is considered probable that the rain 
tree (Fithecolobmm saman) will prove to be a further host. It is 
pointed out that all the above hosts are not indigenous to Uganda ; 
the majority were destined to be ornamental plants or shade trees 
for cofiee and cacao, and their loss is felt the more severely in that 
their death does not occur until the trees are large enough to fulfil 
their purpose. 

A method was devised [and is briefly described] by which 
sclerotia from the woody hosts were induced to germinate, and the 
seven new strains thus obtained were grown in culture. Sclerotial 
plates, such as are characteristic of the fungus in the roots of 
woody plants, were not obtained in culture, even on sterilized 
blocks of their original hosts, nor has the supposed hymenophore 
been found a second time. Pigmentation of the culture media was 
found not to be a specific character of the different strains. Inocu- 
lation and cross-inoculation experiments were only partly successful 
In the majoi-ity of cases infection in the field seems to depend more 
upon the susceptibility of the host and the presence of the fungus 
in the soil than upon the factors which control environmental 
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conditions. The new strains produced a typical charcoal rot on 
sweet potato. 

Spegazzini (C.). Olsservaciones y adiciones a la micologia argea- 
tiaa. [Observations on and additions to Argentinian myco- 
logy.] — Bol. Aoad, Nac, Cien, Cordoba, xxviii, pp. 267-406, 
27 figs., 1926. 

In this annotated list of Argentine fungi the following species of 
Polyporaeeae are stated to occur (pp. 351-390) on living plants. 
Fomes ember ianiLS on trunks of old living trees [unspecified]; F. 
behdinus on an old trunk of Nothqfagus proceva ; F. fasciatiis on 
a veiy old living trunk [unspecified] and on Ceclrela sp. ; F, fruti- 
cum on living branches of Allophylus edulis and wild and cultivated 
guava {Psidimn spp.) ; F. pap)pianiis on old rotten, but living tranks 
of Yachellia lijiea\ n. sp. [with Latin and Spanish 

diagnoses] on an old, living, partly decorticated trunk of Tamarix 
africema] F, rimosus on living trunks of undetermined species and 
on 0 cotea acntifolia ; F, semitoshis on large, standing trees [un- 
specified] ; Ganoderma forniccdum on trunks of Citrus aiorantmm 
in Buenos Aires, Entre Eios, and Tucuman : this fungus, charac- 
terized by ellipsoid to pyriform, smooth, pale iron-coloured spores, 
measuring 9 to 1 1 by 5 to 6 /z, is stated to be apparently peculiar 
to the Aurantiaceae, to which it may cause serious injury; G. lo- 
rentzianum on old living trunks (especially near the base) of Acacia 
dealbata ; G. platense n. sp., found on the living roots of various 
trees in the riparian forests of Buenos Aires in 1923 and 1924 ; 0, 
sceleton on an old living trunk [unspecified] ; Gloeoporus rliipidmm 
on the bark of old living trunks ; Polyporiis coruseam on decayed 
but living trunks of Acer negundo and occasionally on Morus alba 
and Melia azedarach ; P, ochroleucus on old, rotten, but living 
trunks of carob bean trees (Prosopis &-g.) ; P, sulp>liuTeu8 on the 
base of old living trunks of Eucalyptus globulus and E. amygda- 
Ima ; and Polystictus fontauai on decayed scars of living trunks 
of Quercus sessilijiora. F. lignosus, Ganoderma ap>p)lanadum, and 
(j. lucidum are also recorded on various unspecified hosts. 

Slagg (C. M.). 2Tew and unusual diseases and injuries of Tobacco. 
— Bcient Agric., vi, 6, pp. 193-198, 6 figs., 1926. 

Among the items of information contained in the present paper 
the following are of interest. 

During the summer of 1922 tobacco, chiefly of the Connecticut 
Broadleaf variety, grown on a number of adjoining farms in the 
neighbourhood of the village of Windsor Locks, Connecticut, was 
found to be attacked by a disease for which the name curly dwarf 
is suggested. Since then it has also been observed at Harrow, 
Ontario, on the White Burley and Green River varieties, and at 
Albion Prairie, Wisconsin, on Connecticut tiavana No. 38 and other 
cigar binder strains. In Connecticut, in the district where the 
disease is most prevalent, experienced growers call the affected 
plants ' mongrels and state that the trouble is of long standing. 
On plants badly affected the leaves are distorted, wrinkled into 
folds on the surface, and the edges and tips are sharply recurved 
downward and inward. The internodes are considerably shortened. 
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Sunken greyish-brown to slate-coloured spots are found on the 
under surface of the midribs and veins, and on the stalk. The 
entire plant appears as a rosette of wrinkled, bulging, and very 
brittle leaves close to the ground. At a still later stage the spotting 
may occur on the upper surface of the leaves, and the leaf tissues 
may break down. In the field, however, the symptoms vary con- 
siderably in their severity, from the above-described appearance to 
plants of normal size only showing a slight wrinkling and recurving 
of the upper leaves. Although partial recovery has been observed, 
usually a plant showing curly dwarf when young becomes progres- 
sively worse. From mosaic the disease is distinguished by the fact 
that there is never any variation in colour or thickness of the leaf 
lamina, and also by the characteristic lesions on the veins and 
stalks, and the extreme brittleness of the curled leaves. All 
attempts to find a causal organism for the disease, either by isola- 
tion or microscopic investigation of the affected tissues, have failed, 
and inoculations with the macerated tissues and by means of aphids 
have been unsuccessful. So far as is known at present, the disease 
does not appear to be of great economic importance. 

Since the summer of 1918 a distinctive type of leaf spot has been 
occasionally observed on the leaves of tobacco plants, both in seed- 
beds and in the field, in Kentucky, Wisconsin, Connecticut, and 
Massachusetts. On large, plants in the field the spots are confined 
to the lower leaves close to the ground ; they are scattered irregu- 
larly over the whole surface, roughly circular in shape, light brown 
in colour, and usually much more prominent on the upper side of 
the leaf. In addition, plants attacked in the seedling stage exhibit 
a variety of symptoms, ranging from a type of damping-off in very 
humid air, to a slight browning or girdling of the stems in drier 
conditions. In seedlings the infection appears to progress from 
the leaves towards the stems. Under the microscope the affected 
areas were found to contain the mycelium and abundant conidia 
(hyaline, one-septate, straight or slightly curved, tapering slightly 
towards the apex, and averaging 3 by 12 jx in size) of a fungus 
closely resembling Fiisarmm affine Faut. & Lamb. Inoculations 
with this organism on tobacco seedlings in the greenhouses at 
Madison, Wisconsin, reproduced the symptoms of the disease. The 
fungus grows slowly in culture, producing very little aerial myce- 
lium, but a great number of white- to salmon-coloured conidia on 
potato dextrose agar. 

SoKGKiN (Helen), The destruction of the chloroplasts in Tomato 
mosaic. — -Abs. in Fhytopath.f xvi, I, pp. 66-67, 1936. 

Tomato mosaic is stated to be accompanied by a progressive 
disintegration of the chloroplasts. In the early stages refractive, 
crystalline bodies, and others actively motile, appear within the 
chloroplasts ; these are followed by a blister-like swelling on one 
side of the chloroplast, which gradually shrinks as the swelling 
expands, and finally disappears. At this stage one or more of the 
ciystalline bodies may be seen within the blister-like spheres, which 
are almost transparent but readily discernible on staining with 
very dilute gentian velvet. They are specially abundant in the 
chlorotic areas of mosaic tissues. They are easily destroyed by 
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certain chemicalft, while the motile bodies are extremely resistant 
to 80 per cent, alcohol, 30 per cent, acetone, and weak acids, though 
sensitive to weak alkalis. These two types of bodies, whether 
causal or incidental, are stated to be constantly associated with the 
destruction of the chioroplasts. 

Jones (P. M.). A mycetosioan found in Tobacco plants with 
mosaic-like symptoms. — Abs. in Phytopath., xvi, 1, p. 67, 
1926. 

An intracellular mycetozoan, which has been named Plasmodio- 
phora tahaeum n. sp., was found in tobacco plants showing symp- 
toms resembling mosaic. Invaded cells become necrotic and adjacent 
ones hyperplastic. Plasmodia occur in all the tissues except bast 
fibres and xylem. Plasmodia from naturally and artificially infected 
plants give rise, on sterilized Knop’s solution, to amoebae or flagel- 
lates with one flagellum, mitotic division taking place in both. 
Flagellates are formed also bj^ conjugation in pairs of gametes 
produced from chromidia discharged by the nuclei of mature 
amoebae. The cysts produced by amoebae and flagellates give rise 
to amoebae which fuse into plasmodia. These soon become granular 
and vacuolate, forming free spores in a row, the nuclei of which 
discharge chromidia previous to the development of three to sixteen 
cyst spores, which germinate and produce the amoebae limax. 
Similar organisms are stated to occur in leaf roll or mosaic potato 
and mosaic tomato plants. 

Valleau (W. D.), Kenney (R.), & Kinney (E. J.). Boot-rot of 
Tobacco iu Kentucky and its control. — Kentucky Agr ic. Exper. 
Stat. Bull. 262, pp. 157-180, 6 figs., 1925. [Received April, 
1926.] 

An account is given of a series of tests made since 1920 at the 
Kentucky Experiment Station to compare the relative resistance 
of varieties and selected strains of Burley tobacco to black root rot 
caused by Thielavia basieola [see this Review, ii, p. 37: iv, p. 720]. 

A survey based on observations of various fields and on compara- 
tive rates of growth of resistant and susceptible strains of tobacco 
during five years indicated that this disease causes extensive injury 
in 30 per cent, of the Kentucky tobacco fields each year, and to 
a lesser extent in another 10 to 20 per cent. The commonly grown 
varieties of stand-up and drooping Burleys are, as a rule, highly 
susceptible to attack, but resistant strains of Judy's Pride, Vimont 
Kellej^ and Pepper have been found, and in heavily infested soils 
have been observed to make nearly normal growth, under the 
existing temperature conditions of the State. They are less resis- 
tant than the cigar variety, Kentucky Yellow, but more so than 
the dark tobacco varieties. In the north, at lower temperatures, 
the same selections show no resistance. 

The results so far obtained indicate that it is possible to obtain 
strains which combine good quality with resistance to root rot, and, 
on an average, the quality of the resistant selections is slightly 
higher than that of the local varieties, owing to a greater uniformity 
of type. 


455 


White (R. P.). Tomato wilt investigations. — Kansas AgQ'ic^ 
Exfer. Stat. Tech. Bull, 20, 32 pp., 3 figs., 1 map, 13 graphs, 
1926. 

Since 1919 the most serious tomato disease in Kansas is stated 
to be the wilt caused by Ftisarium lycopersici. The losses from 
this disease have gradually increased, and in 1924 were estimated 
at about 10 per cent, of the entire crop. Individual losses of 20 to 
30 per cent, are common in the extreme south-east of the State, 
where almost total failure of the crop has been observed in some 
cases. 

The investigations reported in this paper deal with the infiuence 
of certain environmental factors on tomato wilt and with the 
relative resistance of a number of tomato varieties and hybrids 
to the disease when grown under field conditions in heavily 
infested soil. 

The data obtained during 1921-3 are shown in the form of 
graphs representing the air and soil temperatures, rainfall, and 
percentage of wilt mortality weekly for each season, and confirm 
the greenhouse results previously obtained by Clayton [see this 
Review, ii, p. 477] in that tomato wilt is favoured by a high 
temperature and at least medium soil moisture. 

The variety tests indicate that certain varieties resistant under 
one set of conditions may be less resistant or even susceptible under 
another. Of the 29 varieties tested, the majority proved susceptible, 
but the following six introduced into the State for trial purposes 
have shown resistance: Louisiana Red, Louisiana Pink, Marvel, 
Norton, Norduke, Marvana, and Kanora. 

Dufrenoy (J.). Rouge et chute des aiguilles de Piu sylvestris. 

[Reddening and fall of the needles of Pinus sylvestris.] — Rev, 
Eau/x et Forets, Ixiv, 2, pp. 95-96, 1926. 

The reddening and fall of the needles of Pinus sylvestris may be 
due to a variety of causes ; for instance, the action of noxious gases ; 
abrupt alternations of temperature in the spring ; and decay of the 
roots, collar, or branches. If these symptoms are not accompanied 
by a brown discoloration of the root and branch tissues, they are 
probably due to the attacks of Lophodermium pinastri, which 
is prevalent on young individuals of Pinus sylvestris, the black 
pine [Pinus nigra], and the mountain pine [P. monticola]. 

The first symptom of the disease caused by L. pinastri is the 
appearance on the green needles of yellow zones, rendered trans- 
lucent by the accumulation of resin in the outer tissues, which 
are permeated by the hyphae of the fungus. Towards the end of 
the summer the infected needles show brown transverse zones 
separated by more or less distinct black rings. The red discolora- 
tion becomes more pronounced during the winter, and is followed, 
in April to May, by the fall of the needles. 

Minute, black pycnidia develop on both sides of the midrib of 
the reddened needles. Black, olive-shaped, concave perithecia are 
formed later on the affected parts of the dry needles attached to 
the tree or fallen to the ground. Abundant" humidity is required 
for the pinduction of the^^^^^ organs, and after mild, damp winters 
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they liberate large numbers of ascospores, which form the starting- 
point of fresh infection. 

The disease, which is stated to be of negligible importance under 
forest conditions, may be controlled in the nursery in its early 
stages (when only about half the needles are affected) by the appli- 
cation of a 1 to 2 per cent, alkaline (blue) Bordeaux mixture [see 
this l^evietOyiv, p. 715] (1) before June, when the needles are half 
developed; and (2) at the beginning of July. In colder regions 
the corresponding times are (1) from the middle of July to 1st 
August ; and (2) between the middle of August and 1st September. 
The location of nurseries near har'd wood plantations and the use of 
mineral fertilizers are recommended. 

Tubeuf (C. V.). Eine neue Erkrankung der Weisstanne. ' [A new 
pathological condition of the vSilver Fiwl—Zeitschr. fur Pjian- 
zenJcranJch., xxxvi, 1-2, pp. 1-6, 2 figs., 1926. 

In July, 1925, the writer examined some silver fir [Picea exceUcil 
branches from Kronach, Upper Franconia (Bavaria), which showed 
a complete yellow discoloration of the leaves (sometimes affecting 
the entire shoot system) and a partial variegation of the needles. 
The branches bearing exclusively yellow needles shed these entirely 
and died off* themselves ; while those with some quite yellow and 
some variegated needles shed the former prematurely and retained 
the latter. The disturbance, which extends over an area of two 
hect., is stated to affect primarily the lower and central portions of 
the crown. The premature shedding of the needles is thought to 
be possibly due to the alternating periods of heavy rain and 
drought during the summer, but the actual cause of the variegation 
remains obscure [see also this Review/\Y, 517]. Measures sug- 
gested for the control of the disease include testing the effect of 
applications of carbonate of lime, ferrous sulphate, or copper 
sulphate, and modifications of silvicultural practice. 

Geokg^ivitch (P.). Armillaria mellea (Val.) cause du 

dessechement des forets de Chene en Yougoslavie. 

laria mellea (Val.) Qudl., causing the desiccation of Oak forests 
in Jugo-Slavia.] — Gom/ptes rendus Acad, des Sciences, clxxxii, 
7, pp. 289-491, 1926. 

The renowned oak forests in Slavonia (Jugo-Slavia) are stated to 
b*e undergoing a crisis that tlireatems their existence, in that since 
1902 an increasingly large number of trees of all ages, from young 
saplings to 200-year-old oaks, perish annually. In the forests along 
the banks of the river Save, to the east of Sisak, the volume of 
the dead trunks is estimated at over 500,000 cu.m. In the author's 
opinion, this high mortality cannot be accounted for by attacks of 
insect pests and leaf parasites (e. g., MicTOspliaera alrvi f. quercma) 
[M, qvercina^ or by unfavourable soil conditions, and his researches 
lead him to the view that it is due, to a considerable extent, to 
attacks of Armillaria mellea, the mycelium of which was found 
by him commonly on the roots and at the base of the trunks. 

Graves (A. H.), The present continued development of basal 
shoots from blighted Chestnut trees. — Science, N.S., ixiii, 
1623, pp, 164-165, 1926. 

The frequent appearance of healthy chestnut sprouts from the 
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bases of trees apparently killed by blight (Endothia jxmisitica) 
has led to a popular belief in America that such individuals are on 
the way to recovery [see this EevieiiK iv, p. 711], Inoculations by 
the writer of the roots of some of these sprouts resulted after a year 
in a very slight growth of the fungus, while shoots inoculated with 
the same pure culture at the same time were rapidly girdled. 
Evidently the root collar and the root tissues are partially resistant 
to infection by E, 'parasitica. The substances (possibly tannin 
compounds) which are thought to confer this resistance are 
apparently absent from the stem tissues, or pi*esent in smaller 
amounts. Eecent work at the Leather and Paper Laboratory of 
the Bureau of Chemistry, United States Department of Agriculture, 
has shown that there is more than twice the amount of tannin, 
which is known to exert an inhibitory effect on the growth of the 
fungus, in the bark of the roots than in that of the stem. 

AltonA (T.). Aantasting van Tectona grandis Ii. f. (Bjati) door 
Corticium salmonicolor B. et Br. (Djaiuoer oepas). [Infection 
of Tectona grandis L. f. (Djati) by Gorticmvni salmonicolor 
B. et Br. (Djamoer oepas).] — Tectona, xix, i, pp. 31--53, 8 pL, 
1926. [English summary.] 

The disease of teak [Tectona grandis) described by the writer 
under the name of Uieart rot' [see this Review, iii, p. 9] has been 
shown by Dr. Schwarz’s investigations [see this Revieiv, v, p. 67] to 
be due to Gorticium scdmonicolor. 

Recent inspections of the teak plantations in West and Central 
Java have in several cases shown 15 to 20 per cent, of infection, 
and under conditions favourable to the development of the fungus 
these figures may be at least doubled. In such cases, also, the 
death of affected branches, shoots, or stems may ensue, whereas 
normally the effects of the disease ax^e limited to large clefts in the 
bark, which apparently cause no permanent damage lo the tree. 

In the old teak forest of Saradan (Madioen), 55 per cent, of the 
3,100 trees were attacked by G. scdmonicolor, which had caused the 
formation of lai-ge, deep fissures, sometimes saturated with water. 
It was observed that 73 per cent, of the trees in this forest wex*e 
hollow, and there is some reason to suppose that this condition is 
correlated with the development of the fungus. 

The attacks of G^ scdmonicolor on teak may be minimized by the 
elimination from the forests of a number of other susceptible hosts, 
e.g., Rutea monosperma, Sohleichera oleosa^ T’amarindus inclica, 
Acacia leucopJdoea. Gassia siamea, Lewcaena and Pitkeeolo- 

Mum clulcep hy wide planting and early thinning ; and by the 
removal of severely diseased trees at frequent intervals. 

SOHILLIXG (L.). Bie Bauer rotbuchener Eiseubahuscliwelleii. 

[The duration of Copper Beech railway eleepeTS.J—Zeitsckr. 
filr Forst- u. Jagdwesen, Iviii, 2, pp. 65-69, 1926. 

An investigation on the durability of variously treated copper 
beech [Fagus ferruginea] railway sleepei's, under the joint conduct 
of the Pimssian Silvicultural Experiment Station and the Central 
Eailway Board, has been in progress since 1897. Details are given 
of the different methods of treatment. In series A, 77- to 90- and 
160-year-old wood was impregnated by the Rutgers carbolic and 


458 


coal-tar process. In series B, 85-3^ear-oId wood was impregnated 
with a zinc chloride solution (4*5° Baum^) at 15° C., wdth the addi- 
tion of 6 kg. coal-tar oil per sleeper. Of the total number of 
sleepers (455) treated in 1896-7, only eight (1-8 per cent.) have had 
to be removed on account of decay. Leaving out of account the 
wood felled in summer, which appears to be generally less suitable 
for constructional purposes, only one out of 385 sleepers has been 
changed, the rest being still in perfectly good condition. The 
presence of red heart wood (one-sixth to one-quarter of the cross- 
sectional area) does not appear to prejudice the durability of the 
timber, except 'when it occui's at the periphery. 

Falck (R.) & Michael (S.). Bie Bedeutmig des SnMimats als 
Holzimpragnationsmittel. [The importance of sublimate as 
a timber preservative.] — Zeitschr. Angeiv. Chemie, xxxix, 6, 
pp. 186-193, 1926. 

The properties of corrosive sublimate as a timber preservative are 
fully discussed under two headings, namel}?', (a) its fungicidal pro- 
tective value and the means of estimating this; and (6) its chemical 
and physical reactions with the wood fibres. 

The results of eight years’ investigations at the Rutgers works 
have shown that corrosive sublimate ranks only third in fungicidal 
value, the first place being occupied by various arsenical compounds 
and the second ( with half the efficacy) by sodium fluoride. Approxi- 
mately of equal value with corrosive sublimate are the dinitrophenol 
and dinitrocresol salts, while zinc chloride and copper sulphate are 
much less effective. 

On the other hand, corrosive sublimate is superior to all other 
timber preservatives in absorptivity ; hence its great value in the 
impregnation of telegraph poles and the like. It should, however, 
only be applied to the upper parts, since it is an inadequate protec- 
tion for the bases, which, being embedded in the soil, are more 
exposed to the attacks of fungi and to the effects of leaching out. 
It is also unsuitable for railway sleepers and underground con- 
structional purposes. Of all the preparations tested, sodium fluoride 
penetrates most rapidly and with the least decline in strength into 
the deeper layers of the wood. A mixture of corrosive sublimate 
and sodium fluoride [see this BevietVy v, p. 68] would probably 
combine the advantages of both and should be tested in the open on 
a large scale. 

Walkee (J. C.). Studies upon the inheritance of Pusarinm re- 
sistance in Cahhage. — Abs. in FhytopatiL, xvi, 1, p. 87, 1926. 

By selfing individual cabbage plants through three generations, 
a line has been established which is apparently homozygous for re- 
sistance to yellows {Fusarium conglvbtiiiwns) [see this Review, v, 
p. 74]. Susceptible individuals have been similarly selected from 
commercial varieties. The hybrids from several crosses between 
resistant and susceptible individuals were nearly all healthy. Of 
the 1,135 hybrids grown in 1925 on infested soil, 843 were com- 
pletely healthy and 292 diseased, giving an approximate segrega- 
tion of three resistant to one susceptible. Several F^ plants were 
crossed with a susceptible individual. Of the 151 F^ hybrids, 77 
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were completely healthy and 74 diseased. Segregation was, there- 
fore, close to the 1:1 ratio. These data indicate that resistance to 
yellows, as expressed in field environment, is a dominant unit 
character. 

Walker (J. 0.), Monteith (J.), & Wellman (F. L.). a new 
Pusariiim resistant Caibhage. — Abs. in Phytopatli,^ xvi, 1, 
pp. 72-73, 1926, 

A line of the Glory of Enkhuizen variety of cabbage has been 
isolated which appears to be very uniform in type and practically 
homozygous for resistance to Fusarmin [conghdinmis] in the field. 
Individuals of this line have been crossed with susceptible indi- 
viduals, vrith the result that the F^ hybrids exhibited practically 
complete resistance. 

Tims (E. C.). On the nature of resistance to Cabbage yellows. — 
Journ. Agric. Res., xxxii, 2, pp. 183-199, 2 graphs, 1926. 

The writer 8 studies on the nature of resistance to cabbage yellows 
(Fiisarmm conghitmcms) indicate that there are no significant 
differences in the root systems of resistant and susceptible plants. 
Resistant plants do not form callus ceils after wounding more 
rapidly or in thicker layers than do those of susceptible varieties. 

It was ascertained that plants of resistant varieties are commonly 
invaded to a limited extent by the yellow^s fungus. This suggests 
the possibility of the existence of substances in the plant which are 
toxic to the hyphae of the fungus J^see also this Revieiv, iv, p. 519]. 
It was apparent that the property of resistance in certain strains or 
varieties is not based on morphological differences or on variations 
in cell sap acidity. There was no consistent difference in the effect 
produced on the fungus by juice extracts from resistant or suscep- 
tible plants, while water extracts from resistant plant tissues dried 
at 40° to 80° C. exercised no inhibitory action on the development of 
F. conglntinans. The fungus developed over a hydrogen-ion range 
of Ph 3 to 9 on the several media tried. 

Cabbage plants contain sulphur in appreciable quantities in the 
form of glucosides as well as volatile sulphur, and it is suggested 
that resistant cabbage plants may contain a sulphur compound, 
possibly in the form of a glucoside, in sufficient amounts to account, 
in part at any rate, for the resistance factor, 

Weimer (J. L.). Ringspot of crucifers caused by Mycospbaerella 
brassicicola (Pr.) tindau. — JouTYb. Agric. Res., xxxii, 2, pp. 97- 
132, 6 pL, 2 figs., 19.26. 

Cruciferous crops in the San Francisco Bay region and Oregon 
are subject to xings^ot {My cosphaerella brassicicola), whieh causes 
losses of 1 to 25 per cent., especially during wet seasons. White 
and black broccoli, cauliflower, Brussels sprouts, cabbage, yellow 
turnip, and kale are susceptible in the order named. White turnips 
and radishes appear to be immune. 

Practically all parts of the various hosts are susceptible to infec- 
tion, the resulting symptoms of which are described in detail. The 
pycnidia and perithecia of the fungus may be arranged in concen- 
tric rings or scattered over the lesions. Inoculations with spore 
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suspensions from pure cultures gave positive results on cabbages 
and cauliflowers in 1923-4, infection developing in three to six 
days. Under favourable conditions the spots reach a diameter of 
4 to 5 mm., pycnidia appearing in 21 days and pycnospores and 
ascospores in about a month. When the pods are attacked the seed 
may become infected. 

In California the perithecial stage is more abundant than the 
pycnidial during most of the cauliflower season, ascospores being 
probably responsible for the bulk of infection. They are forcibly 
ejected from the perithecium. Infection may also be disseminated 
by the seedlings, seed and pieces of the seed pods found with it, 
leaveSj and possibly through the soil. 

The fimgus enters the host through the stomata. Leaves with 
300 or fewer stomata per sq. mm. of surface are susceptible, while 
those with a greater number are resistant ; but this is thought to 
mean merely that by the time the leaves have grown to such a size 
that the stomata are less densely crowded some physiological 
change occurs which renders them susceptible. The optimum tem- 
perature for spore germination and mycelial grow^th lies between 
15° and 22° C., some gTOwth being made at 0°, while death occurs 
in four days at 32° to 33°. The best growth was made on beef and 
potato agars -with the addition of 1 to 2 per cent, dextrose, and on 
cooked cauliflower leaves. 

Cold storage tests indicate that the spots do not spread rapidly 
enough to constitute a serious factor in deterioration in transit. 

Control measures based on the production of healthy plants by 
seed-bed sanitation and seed treatment are thought to be more 
promising under the agricultural system practised in Oregon than 
near San Francisco. The seed should be immersed in water for ten 
minutes at 55° or for 30 minutes at 50°. Spraying and dusting 
were not only proved to be ineffective but actually injurious to the 
plants. None of the cauliflower and broccoli varieties tested was 
found more resistant than those grown commercially. Careful 
selection for hardiness, together with selection of comparatively 
healthy plants for seed and the adoption of good horticultural 
practices, appear to hold out the best prospect of control. 

Carsnee (E.). Seasonal and regional variations in cnrly-top of 
Sugar Beets. — N.S., Ixiii, 1625, pp. 213-214, 1926. 

Observations made during 1925 revealed marked contrasts 
between different localities in the incidence of curly top of sugar 
beets [see this Revmv, r, -p. 272]. In southern California (Salinas 
and Sacramento Valleys) the disease was more prevalent than at any 
time for the past eight years. On the other hand, the inter- 
moimtain region of the north-west suffered considerably less than 
usual. Thus in southern Idaho, where over lOsOOO acres w^ere 
destroyed in 1924, the 1925 crop was in excellent condition; this 
was probably correlated with the virtual absence of beet leaf- 
hoppers [Ewtettix tenella] up to 1st July. Similar conditions pre- 
vailed in Utah. 

These data, considered in conjunction with the meteorological 
records for the period from 1923 to 1925, indicate that the climatic 
conditions of a given area play an important part in the prevalence 
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o£ the leafhoppers and consequently ot curly top. The relatively 
mild winter and low rainfall of 1926-4 in the north-western regions 
resulted in the survival of large numbers of insects, which were 
forced by the drought to seek vegetation early in the spring, while 
the severe weather in 1924-5 killed all but a small proportion. In 
the latter year the high and protracted rainfall in the natural 
(desert) breeding grounds of the leafhoppers further delayed their 
migration into the cultivated areas. 

Til the lower part of California (comprising the principal natural 
breeding grounds of the insect in the State), both the seasons in 
question were mild and comparatively dry, and both (particularly 
1925) were characterized by severe outbreaks of curly top. 

CarsNEPv (E.). Resistance in Sugar Beets to curly top. — Abs. in 
Phytopath, xvi, 1, pp. 87—88, 1926. 

The results of exposing a large number of strains of sugar beet 
apparently resistant to curly top [see this Review, v, p. 75], as well 
as sixteen strains selected purely for desirable agricultural characters, 
to a rigorous test in a locality infested by leafhoppers (Putettix 
fenella) indicated that among the latter group some were more 
susceptible than the controls (commercial seed) and others (one in 
particular) less so. Several of the strains selected for resistance 
were definitely less susceptible than the controls^ — one conspicuously 
so. A comparatively large planting of the progeny of a mass 
selection for resistance also suffered less from the disease thaii the 
commercial parent. The development of a resistant commercial 
variety would appear from these and previous results to be 
feasible. 

LxnpORD (M. B,}. a wilt disease of Peas in Wisconsin. — Abs, in 
Phytopath,^ xvi, 1, p. 75, 1926. 

During 1924-5 a wilt disease of canning peas caused losses 
second only to those due to root rot {Ap)hwnoWjyGes) [eideiehes: see 
this Revieiv, v, p, 69]. The symptoms include early and rapid 
wilting of the foliage, with or without previous yellowing ; frequent 
but not constant vascular discoloration ; and infection of the vessels 
of the tap root and lower internodes by three undetermined species 
ol Fiisarmm, one of which has given proof of pathogenicity. The 
disease develops characteristically iii roughly circular patches, and 
is most destructive in fields where peas have been grown for several 
years in succession. The Green Admiral variety appears to be 
resistant., .. 

BenlLOCH (M.) & Del Oanizo (j.): La enfermedad de las AluMas 
eai Barco de Avila (Pusariosis), [Disease of French Beans in 
Barco de Avila (Fusariose).]— de la Estacidn de Pato- 
logia Vegetal [Madrid],!, 1, pp. 1-7, 5 figs., 1926. 

This article is the first in the new quarterly Bulletin of the 
Central Station of Vegetable Fathology, Madrid, a publication 
intended to make known the work in progress at this Station 
dealing with diseases and pests of cultivated plants and the means 
of their control, and also including information from other sources 
of interest. 
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The root disease of French beans \Phaseolm vidgctTis] attributed 
to Fusarium martii phaseoli [see this Review, iii, p. 566 and next 
abstract] is stated to have caused considerable damage in Barco de 
Avila. Visible symptoms are not apparent u' 'til late in the season 
(August to September), when the leaves droop and the plant dies off 
in a very short time. At this stage the entire root system, and 
frequently also the base of the stem, may be invaded, showing a 
dark red colour either uniformly over the w^hole surface or in 
streaks. Decay sets in later, and the roots may then be attacked 
by other fungi and bacteria. The microscopic characters of the 
fungus are briefly described. 

A summary is given of methods recommended for the control of 
the disease. These are chiefly preventive, and include early sowing ; 
rotation of crops; the application of lime and farmyard manure 
with basic slag, superphosphate^ or kainit ; the growing of resistant 
varieties ; and the burning of diseased plants. 

Weimer (J. L.) & Hxrter (L. L.). Boot rot of the Bean in Cali- 
fornia caused by Fusarium martii phaseoli Burk, and F. 
aduncisporum n. sp. — Joiern. Agric. Res., xxxii, 4, pp. 311- 
319, 3 pL, 1926. 

All commercially cultivated varieties of beans {Phaseolus vidgaris) 
and sometimes also the cowpea ( Vigna sinensis) throughout Cali- 
fornia are stated to suffer severely from a root rot which, in many 
cases, affects almost the whole crop. Although in the early stages 
of their development diseased plants usually do not show any patho- 
logical symptoms, in some instances symptoms appear very early in 
the seedlings, and suggest that the latter may have been infected 
from the start. At a later stage, however, the plants are distinctly 
stunted and more or less yellowed. They may eventually die, but 
usually death supervenes very slowly, the majority of the infected 
plants living throughout the growing season, though producing 
little or no seed. The diseased roots commonly show a more or 
less uniform reddish discoloration of the greater part of the tap- 
root, sometimes extending slightly above ground and along the 
larger fibrous roots. At first little decay is evident, but as the 
disease advances the fibrous roots and the lower part of the taproot 
shrivel and finally become dry. There are indications that the 
causal organism may gain entrance into the root tissues either 
directly through the epidermis or through wounds. 

Isolations from the diseased roots of several varieties of beans 
and the Blackeye cowpea, combined with artificial inoculation 
experiments, showed that two species of Fmarinm are involved 
in the bean disease, one of which was identified with F. martii 
p/iuseoK, while the other appears to be a hitherto undescribed species 
for which the name F. adunoisp>omm is proposed. In the latter, 
microconidia are not common. The macroconidia, 30 to 60 by 4-5 
to 5-5 fjL (average 48*3 by 5*3 /4), typically 0- to 3-septate (septations 
frequently not readily visible), are of approximately uniform 
diameter throughout their length or slightly tapering towards one 
or both ends, and distinctly curved ; one end, rarely both, may be 
bent inward, becoming more or less hook-shaped, and this forms a 
characteristic morphological feature of the species. The chlamydo- 
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spores are mostly intercalary, borne singly or in short chains, not 
common on most media, and 5 to 12/^ in diameter. The aerial 
mycelium is poorly developed in culture and usually white. 

The cultural characters of both species on certain media were 
very similar, while on other media they differed widely. In 
general, F. martii phaseoli produced more zinc-green and dusky- 
greenish-blue pigment, while F. aduncisporiom formed more 
eiiinani on-brown to clay pigment. 

Artificial inoculation experiments, some details of which are 
given, showed that both species are about equally parasitic on Lima 
beans [Fhaseolus lunatiis] and cowpeas. F. aduncisporwm gave 
100 per cent, of infection when a spore suspension was poured on 
the base of young plants of Davis White Wax beans [Phaseolm 
mdgci'ris], 

Fibsarium tracheipJdlum was isolated from Blackeye cowpeas 
affected by a similar disease on one occasion, and its parasitism 
demonstrated. 

Hedges (Florence). Bacterial wilt of Beans (Bacterium flaccum- 
faciens Hedges), including comparisons with Bacterium 
phaseoli. — Pliytopath., xvi, 1, pp. 1-22, 3 pi, 1926. 

A description is given of the bacterial wilt of beans caused by 
Bactermm flacoiimfaciens [see this Revieiv, iii, p. 117], which is 
known. to occur in South Dakota, Maryland, Michigan, Montana, 
and Virginia, and has also been isolated from seed from France and 
Germany. 

On Navy beans (the variety which has been principally studied 
in this connexion), the wilting and shrivelling of seedlings two or 
three inches high is sometimes accompanied by a dull green or 
brownish-green discoloration, and the plants may be killed before 
developing more than the first pair of leaves. Older diseased plants 
are conspicuous, in the later stages, by their large number of 
shrivelled leaves, but the early symptoms are not very noticeable. 
The discoloured areas are flabby at first, then dry and papery ; 
occasionally the greenish- or reddish-brown areas have yellow 
borders. The leaf blades and petioles may droop without any 
other signs of infection, while the breaking over of diseased plants 
at the nodes may also be observed. On the pods a yellowish-green 
to olive discoloration runs along one or both sutures and sometimes 
spreads laterally. Infected pods have been found on large, vigorous 
plants showing no other sign of disease. 

There are two types of seed infection : (1) systemic or internal, 
and (2) superficial Seeds affected by the first type are coloured 
bright yellow by the thick bacterial layer under the white seed-coat, 
while those which are superficially infected show only a small 
quantity of yellow slime at the hilum. Germination appears to be 
only slightly impaired by infection with Pact flacmmfaciens. In 
the writer’s opinion much of the systemic infection usually attributed 
to bean blight {Bmt plumoli) [see this Review, v, p. 208] is really 
(\\x^ to Bact, flmc'umfaeienB, 

The disease has been observed occurring naturally on Navy and 
Wax beans [Phamolm vuLga/ti^, and also on Lima beans [Pliamolus 
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hmatus], while artificial infection has been produced on Ito San 
soy-beans IGlycme soja]. 

The causal organism has been isolated and infection repeatedly 
secured by prick inoculations with subcultures from single colonies. 
The stomatal infections common in bean blight do not occur. 

A technical description of BacL fiacdtvmfaciens and a detailed 
account of its cultural characters are given. The rod-shaped 
organism measures 0*6 to 3 by 0*3 to 0*5 y and occurs singly or in 
pairs ; it is pale cream to yellow in colour, motile by a single polar 
flagellum three or four times its own length, Gram-positive, non- 
acid-fast, and liquefies gelatine slowly. The minimum temperature 
for growth is below 1*5°, optimum 31°, and maximum between 36° 
and 40° C. 

Some comparisons are drawn between Baet. flaccwnfaciens and 
Bad. phaseoli and a table of cultural tests for the difierentiation of 
the two organisms is given. 

Observations and experiments have shown that the disease is 
transmitted through the seed, in which the organism has been 
known to remain alive and virulent for five years. The use of 
clean seed from healthy fields is the most promising control measure 
known at present. The use of bean straw as a fertilizer or for 
fodder should be avoided. Experiments on seed treatment and soil 
infection by are in progress. 

Walker (J. C.) & Wellman (F. L.). Relation 'of temperature to . 
spore germination and growth, of Urocystis cepniae. — Joiirn, 
Agrie. ifea, xxxii, 2, pp. 133-146, 1 fig., 3 graphs, 1926. 

Previous studies have shown [see this Revietv, i, p. 281] that 
abundant infection by onion smut (Urocystis cepukie) occurs at soil 
temperatures as low as 10° to 12° C., which is nearly as low as will 
permit the germination and growth of onions. Infection occurs 
equally well up to 25°, above which point there is a rapid reduction, 
while at 29° or over the plants i^emain free from the disease. 

The main purpose of the present study was to determine whether 
this temperature inhibition is the result of the direct effect of the 
temperature on the parasite, of host response to temperature, or of 
the combined effect of both. 

The minimum temperature for the germination and growth of 
{7. cepidae.wm found to be very close to that of the onion plant. 
The optima for chlamydospore germination, hyphal fragment ger- 
mination, and vegetative growth of the thallus lie between 13° 
and 22°. Above 25° germination is decidedly reduced and hyphal 
growth becomes sparser with the rise in temperature. 

No appreciable change was observed in the rate of growth or 
duration of susceptibility of the host when grown slightly above or 
below the critical point (29°). The marked inhibitive effects of 
temperatures above 25° upon the parasite, with the maximum lying 
only just above 29°, show that the direct influence of temperature 
on the fungus is a primary factor in the limitation of infection. 

Although the smut fungus is continually being distributed 
throughout the States on northern-grown onion setts, the disease 
has not yet been recorded in the extensive southern onion-growing 
regions, whereas it has become established in tlie cooler northern 
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areas of America as well as of Europe. The results of this study 
confirm the theory previously advanced [loc. cit.], namely, that 
temperature is one of the most important factors in the I'egional 
limitation of the disease. 


Link (G. K. K.) & Bailey (Alice A.). Fusaria causing bulb rot 
of Onions.— Abs. in Phytopath., xvi, 1, pp. 74-75, 1926. 

Two hundred isolations of Fusarium species have been made 
from onion bulbs and the pathogenicity of half the cultures tested. 
The species which are invariably pathogenic belong to the elegans 
section. The following have been determined : F, zonatum Sh. 
forma I Wr. (F. cepae Hanz. emend. Walker & Tims) ; F. zonatmn 
Sh. forma II; and F. ce^xte Hanz. emend. Link & Bailey. One 
member of section liseola,F,moiviliforme \Gihberella moniliformis], 
isolated from decaying l)ulbs, was pathogenic only in about 50 
per cent, of the cases examined. The lesions vary from a mealy, 
vinaceous biifi‘ to a powdery, dry, avellaneous to cinnamon rot. 
Some species of Fusarium, not invariably pathogenic, when asso- 
ciated with bacteria, cause a decay resembling that produced by 
the truly pathogenic species in the presence of bacteria. Among 
these are F. bulMgenum, F. oxyspor-mn, and F. vasinfeotmn (section 
elegans), and F. martii var. minus (section martiella). 

Bryan (Mary K.). Bacterial leaf spot on Hubbard Squash. — 
Science, N.S., Ixiii, 1623, p. 165, 1926. 

In August, 1925, leaves of Hubbard squash [Gucurhitci mctxima] 
were received from New York with angular spots closely resembling 
those due to Bacterium lacrymans. Isolations, however, yielded 
an entirely difierent organism, which is described as a Gram-nega- 
tive, polar flagellate rod, commonly with one flagellum. Colonies 
on peptone beef agar at Pjj 7*0 are convex and wax yellow, with 
inteimal concentric markings by oblique light. Gelatine is slowly 
liquefied ; nitrates are not reduced ; and litmus milk is peptonized 
but without change of colour. In beef broth a heavy yellow rim 
is formed and often (in undisturbed cultures) a pellicle, both com- 
posed of coarse pseudozoogloeal masses. Growth on potato cylinders 
is very abundant, destroying the starch and filling the water with 
dense yellow slime. 

The name Bact. cucurbit ae n. sp. is suggested for this organism, 
inoculations with which produced infection on squash leaves. 

Drechsler (0.). The cottony leak of Eggplant fruit caused by 
PytMum aphanidermatum.— xvi, 1, pp. 47-49, 

■•1 pi, 19.26.,.,..: ■ 

Strains oi Pythium aphaniderMatum isolated from cucumbers 
affected by cottony leak [see this Review, v, p. 71] produced a rapid ' 
decay in inoculated eggplants {Solanum melongena), and at Knox- 
ville, Tennessee, this fungus was reported to have caused a loss of 
i per cent, of the crop in 1923. In 1925 a decay of eggplant fruits 
similar to that resulting from artificial inoculation with P. aphani- 
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derrnatiim was observed at Bradentown, Florida. Eighteen pure 
cultures of the fungus were obtained, and found to agree closely 
with the characteristic morphology of the species. Cucumbers 
inoculated with these strains developed the typical softening of the 
tissues and abundance of extramatrical mycelium associated with 
cottony leak. 

The decay of eggplants caused by P. is stated 

to be unusually rapid, complete destruction of the fruit occurring 
in 78 hours after inoculation. The affected region assumes a tan 
coloration somewhat similar to that produced hy Phomopsis vexa/as. 
The epidermis becomes minutely wrinkled and rubs off* from the 
underlying tissue on very slight friction. Internally the advance 
of the parasite is marked by a dark sepia-brown discoloration and 
a pronounced softening of the texture of affected parts. In advanced 
stages of the disease a brownish liquid generally exudes in 
quantity. 

The disease, which is believed to have been generally attributed 
to P. vexans on account of the similarity of the lesions, appears to 
be confined to poorly drained soil, and is therefore more likely to 
be serious in the northern latitudes, where the rainfall from J uly 
to September is fairly heavy, than in Florida. 

A species of Pythium of the de Baryamim type was isolated 
from one eggplant fruit and inoculated into healthy individuals 
with positive results. Its effect on the tissues was similar to that 
of P. apluvnidermcti'iim. but the rate of destruction was only about 
half as rapid, and the production of aerial mycelium relatively 
meagre. As in the case of cottony leak of cucumbers, the capacity 
of the extramatrical mycelium to penetrate the unwounded external 
tissues of the host, rather than a superior degree of vixmlence, is 
responsible for the predominance of P. aphanidcTmatiim in naturally 
infected eggplants. 

Xa verruga de la Viua [Crown gall of the Vine.] — Min, Agric, 
Nile. {Buenos Aires), Secc, Prop, e Inform, Circ. 565, 3 pp., 1 
fig., 1926, 

A popular account is given of the general distribution, symptoms, 
causes, varieties attacked, and control of the so-called ‘vei-ruga’ 
disease of the vine, which is stated to be the same disease as that 
known as ^rogna’ and ‘malatia dei tobercoli' [= tubercolosi della 
in Italy, as ‘ krebs/ and ‘schoi'P in Germany, as ‘ broussins’ 
in France, and as black knot, crown knot, and cane knot in the 
United States. In the Argentine the disease is especially prevalent 
in Mendom, San Juan, and Catamarca. 

Italian and American investigations are stated to have demon- 
strated that this disease is caused by the crown gall organism, 
Bacterium tumefaciens. 

The disease causes a thick, gnarled malformation on the vine 
sterns.^ It is more frequent on surface-irrigated vineyards, and 
ridge irrigation is therefore advocated. The following varieties 
are stated to have proved highly resistant to attack : Rupestris 
San Jorge, Riparia (grafted), Feher Szagos, Ghasselas Dorado, 
Sultana, Carignan, Garnacha, Gros Colman, Mataro, Malvasia negra, 
Burger, and Lenoir. 


Faes (H.) & ,Staehelin (M.). Ise rougeot oti .rougeau [Roiigeot 
or xougem.]—Anmiaire Agric, de la S^iisse, xxvii, 1, pp. 109- 
121, 1 col. pL, 1 %, 1926. 

The condition known as ‘ rongeot ’ or ‘ rougean ’ is, in France, 
generally associated with physiological disturbances or soil or 
climatic influences [see this Review, iv, p. 143]. The authors draw 
attention to the fact that the form observed in Swiss vineyards, is, 
however, of a purely parasitic nature, and is due to the fungus 
PseudoiJezizit tmckeiiMla, Certain distinctive features between 
the two types are indicated. The parasitic ^rougeot' (known also 
as ^roter brenner’) affects the vine as early as June, is confined 
exclusively to the leaves at the base of the shoots, and does not 
cause the leaf margins to curl downwards. At the time of the 
vintage the affected leaves have already fallen. The disease is 
endemic, and is always more prevalent on steep and stony areas or 
on compact clay soils. The non-parasitic form observed in France 
appears, on the contrary, later in the year: the affected leaves 
remain attached to the branches longer than the normal foliage, 
and their margins curve downwards. This form of ‘ rougeot ’ is 
found frequently on low-lying land and on heavy, badly drained 
soils. 

In 1924 the parasitic form developed to an exceptional extent in 
several Swiss, French, and Luxembourg vineyards on account of 
the favourable conditions for the disease in the spring of that year. 
Several direct hybrid producers [not grafted] and also some American 
vine-stocks were severely affected. 

Satisfactory results in the control of the parasitic rougeot were 
obtained at Yvorne, Switzerland, in 1924, by repeated applications 
of Bordeaux mixture, commencing from the time the shoots 
measured 5 cm. in length. 


Boknet (L. 0.). A promising remedy for black measles of the 
Vine. — California Agric. Exper. Slat. Circ. 303, 10 pp., 5 figs., 
1926. 

Black measles of the vine [see this Review, ii, p. 438] would 
appear from the writer’s observations and experiments to be identical 
with the disease known in Europe as apoplexy [variously attributed 
to Fomes igniarius, Stereibm hirsutum, or 0 . necator: see this 
iii, p. 315, and next abstract], and also to be amenable to 
the arsenical spray which has given such excellent control in 
France and Algeria. In over forty cases examined in California, 
•a mass of soft, spongy, yellowish, decayed wood was found in the 
crown of the trunk. Complete control was secured in five trials by 
the application, during the dormant period (15th December to end 
of March), of sodium arsenite 2-50 or 3-50 or a solution consisting 
of 2|- lb. white arsenic (arsenic trioxide), 4| lb. washing soda, and 
50 galls, of water. The mixtures may be applied either by a swab 
in small vineyards or by spraying with a pressure pump where 
treatment on a large scale is necessary. Another eflScacious formula 
is 2| lb. white arsenic, lb. soda lye, and 50 galls, water. 
Directions for preparation are given. 


468 


Gaed (M.). Le traitement de I'apoplexie de la ¥igiie. [Control 
of apoplexy of the Vine.] — Mev. de Vitic,, Ixiv, 1649, pp. 84-85, 
1926. . 

This is a progress report of the experiments made by the author 
in 1925 in continuation of his work on apoplexy of the vine [see this 
Beview^ iii, p. 630]. The results indicated that the arsenical solutions 
recommended for the control of the disease should be applied to the 
whole stocks, and not sprayed only on the pruning wounds. Pre- 
liminary stripping of the old bark from the stocks is not recom- 
mended, as the bark imbibes the solution and helps towards its 
progressive penetration into the incipient cracks in the wood. 
vSpraying the soil around the stocks with the arsenical solutions 
was found to have no controlling effect on the disease. 

[In the same number of the Revue is published a coloured plate 
showing the fructifications of the fungus to which the ‘ esca ' disease 
(apoplexy) is ascribed. This fungus is stated to be Stereum 
necatoT, a detailed account of which by P. Viala is in course of 
publication.] 

C. (A.). Actualites. — A quelle epoque doit-on se preserver et 
lutter contre l^anthracnose ? [CuiTent events. — At what 
season of the year should preventive and conti’ol measures be 
applied against anthracnose ?] — Rev. de Vitic., Ixiv, 1650, 
pp. 112-113, 1926. 

After a brief description of the symptoms of anthracnose of 
the vine [due to Gloeos'poriiim ampelophagimi\, in which attention 
is especially called to the brittleness of the aflected shoots, the 
author recommends the following treatment. The entire stocks 
should be thoroughly washed duxing the winter or early in the 
spring after pruning, but not later than thi'ee weeks before the 
bursting of the buds, with a hot or warm acid solution of iron 
sulphate (30 to 40 kg. to 1001. water, plus 11. sulphuric acid). 
This treatment should be followed by a dusting of the young shoots 
with a mixture of sulphur and lime; although this dusting has no 
great efiect against aiithi'acnose, it is useful in protecting the leaves 
against early outbreaks of Oidmm [Uncinula necator], 

Pethybeidoe (G. H.). Fungus and allied diseases of crops. 
1922 - 1924 . — Min. Agrie. Mise* PnbL 52, 97 pp., 1926. 

The Ministry of Agriculture’s report on the occurrence of 
fungous, bacterial, and allied diseases of crops in England and 
Wales during 1922, 1923, and 1924 contains a considerable number 
of host plants and diseases not included in the preceding report 
[see this Revieiv, ii, p. 207]. An attempt is made to indicate the 
intensity of attack of many diseases from one season to another. 
The following items of interest may be mentioned. 

In the unusually wet season of 1924, late blight of potatoes 
{PhytopTithoTCi infestans) was more severe and widespread than in 
the two previous years. Losses were most extensive in early and 
second early varieties, but maincrop varieties also suffered much 
more than usual. 

The number of new outbreaks of potato wart disease (Synchy- 
trium endohioUmm) was slightly higher in 1922 than in 1921, 
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when it was conspicuous by its absence. Since 1922 a progressive 
decline is shown in the number of parishes in which the disease 
was recorded for the first time, the numbers falling from 44 in 
1922, to 13 in 1923, and 11 in 1924.^ With one exception, the 
new records occurred in districts adjoining the main infected area. 
With reference to the Wart Disease of Potatoes Order of 1923 
[see this Review, ii, p. 591] it is stated that during 1923 some 
61,000 acres of potatoes, and in 1924 an additional 3,000 acres, were 
certified as free from attack. 

Powdery scab {Spongospora swhterranea) was very prevalent in 
1924, and in some cases the potato crop was entirely destroyed. 
The attacks were most severe in the north and midlands of England, 
and in Wales, especially on allotments where rotation had been 
neglected. Pink rot {Phytophthora erythroseptica), first reported 
in England in 1921, was recorded in two counties in 1922, in three 
in 1923, and in two in 1924. The disease was in every case sporadic 
and not of serious economic importance. Attention is drawn to 
the occurrence of this fungus on deadly nightshade (Atropa bella- 
donna) in Holland. A dry rot of potato associated with a species 
of Phoma (? P. fMherosa) was reported for the first time in England 
in 1923 from Yorkshire and Carnarvonshme. It occurred in the 
complete absence of Spongospom, unlike the reports of P. tuberosa 
in the United States. Black dot or dartrose {Collet otrichuin tabiji- 
mm) \G, atmmentarium : see this Review, v, p. 447] was reported 
for the first time from five difierent counties, occurring almost 
entirely on dead haulms. It is regarded as uncertain whether the 
fungus is really parasitic on the potato. 

A leaf spot apparently caused by Gereospora bloxami was 
observed in 1924 as common on the older leaves of swede turnips 
in Devon. 

Chocolate spot (Bacilhis lathyri) was prevalent on beans in 1922, 
especially on winter beans in the southern counties. In 1923 and 
1924 it was generally distributed and the attacks often severe. 
The organism was also isolated from soy-beans. The stripe disease 
of peas attributed to Pseudomonas seminum occurred in Essex, and 
caused severe damage in allotments in Yorkshire. Two cases of 
the recently described root rot of peas due to Aphanomyces 
euteiches [see this Review, v, p. 201] were reported from Stafford 
and Cardigan. 

Anthracnose (Gloeosporiumi caulivorum) [see this Review, iii, 
p. 401] caused serious damage to New Zealand and Chilian strains 
of red clover in Wales in 1922. In Kent certain strains showed 
marked resistance. 

Amongst vegetable diseases, the leaf spot caused by Gloeosporiwm 
concerhtThcihm on Brassicae, especially broccoli, is thought to be not 
always distinguished from that due to MyGosphaerella brassicicola, 
and may, therefore, be commoner than the records would imply. 
A root rot of celery caused hy Phoma apiicola was reported in 
1924 for the first time in England, where it has evidently been 
overlooked in the past. No fresh cases of onion smut {Uroeystis 
cepulae) were reported in 1922 and 1923, but in 1924 infection 
occurred in fi ve contiguous market gardens in Northumberland and 
a further case in Suffolk. It has now been recorded in five different 
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counties, and administrative measures have been taken in each case 
to suppress the disease and prevent its spread. 

The occurrence of black rot canker of the apple (Physalos23ora 
eydoiviae) was not recorded during 1922 and 1923, although it has 
been undoubtedly present in the country for many years. In 1924 
the pycnidial stage of the fungus was found in Cornwall. A well- 
defined circular leaf spot, probably of bacterial origin, occurred on 
Cox's Orange and, to a less extent, on Bramley’s Seedling and 
Grenadier apples; the resulting damage was small, but slight 
premature defoliation was noted in some instances. Fruit spotting 
and rot due to Comothecmnn cliomatosiJOTum was severe in 1923 
on eider apples at Hereford, causing cracking of the fruit ; it was 
also noted near Reading. A species of Phyllosticta, associated with 
severe fruit spotting, was reported in 1924 from. Lancashire and 
three districts in the Midlands, 

Blossom bacillus Pseudomonas [ha7'keri Berridge : see AppZ. 
Biol, xi, p. 74, 1924] of pear was reported in 1924 on fifteen-year-old 
bush trees on quince stock. In addition to wilting of blossom trusses, 
the \vood was attacked in some cases, the cortex being killed, and. 
canker-like injuries and cracking of the old wood being caused. 
Coniothecium chomaiosporum caused cracking of pear fruit in Kent. 

Silver leaf {Stei^eum pwrpureum) has been very prevalent in 
some important plum-growing districts; as many as 2,000 trees 
were destroyed within five years on commercial plantations of 230 
acres in one area. It has been estimated that over 50 per cent, of 
the Victoria plum trees planted during the past 10 to 20 years are 
now dead or dying from silver leaf. A serious attack of witches’ 
brooms {Exoascus [Ta'i^hrma] insititiae) occurred on Damascene 
plums in the Evesham district (Worcestershire). 

A case of apparent mosaic in gooseberry was reported from 
Cheshire. The diseases variously known as red plant, red leg, and 
patch [see this Review, iii, p. 281] have caused severe and increas- 
ing damage to strawberries. Fig canker {Phoviopsis cimrascem) 
continues to cause serious trouble in the Worthing district of 
Sussex. . 

Manns (T. F.) & Adams (J. F.). Department of Plant Pathology* 
— A tva. Delawa^^e Agric. Exp>e7\ Slat, for the fiscal year 

ending June BO, 1925 {Bull. 141), pp. 24-30, 1 fig., 1925. 
[Received May, 1926.] 

Further studies on the identity of the causal organism of pox of 
sweet potatoes confirmed the results obtained in the previous year 
[see this Review, iv, p. 466], The species of Actinomyces respon- 
sible for the disease is identified as A. poolensis Taub. [see this 
Revmv, iii, p. 19], which acts chiefly by crippling or ‘ eating off’ 
the small roots. During dry spells the stand may be completely 
destroyed in this vray. The organism was isolated from pox lesions 
on a 1*2 per cent, agar medium without nutrients, and successful 
infections were produced through soil inoculations both with the 
recent isolations and with the original strain of A, p)Oolensis. The 
results of field observations indicate that soil reactions above Ph 6 
throughout the growing season increase the incidence of infection 
and reduce the yield. 
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Further investigations were carried out on the value of inoculated 
sulphur in the control of pox and of black rot \GeTatostomellajim'~ 
hriata]. The results of three years’ work show that adequate 
applications of inoculated sulphur have been consistently associated 
with brighter and cleaner sweet potatoes at harvest time. A high 
percentage of first grade potatoes is generally given by sulphur- 
treated plots, and there is some evidence of improvement in keeping- 
quality, especially as regards black rot. Used^ as a fungicide, 
inoculated sulphur has practically controlled soil stain [Monilo- 
chaetes infuscans: see this Review^ iv, p, 119 ; v, p. 383] and pox, 
and materially reduced black rot. Applied at the rate of 300 to 
400 lb, per acre no bad effects on succeeding crops were observed. 

A species of Pythium was found in the root system of sweet 
potatoes, but it is doubtful whether the disease caused by this 
fungus is of any economic importance in Delaware. 

It was again found impossible to produce the symptoms of yellows 
and little peach by injecting infusions of the tissues into healthy 
trees. Owing to mechanical difiiculties investigations on the cur- 
culio nenu 2 ohar] as a possible carrier have so far 

proved fruitless, but they will be continued in a modified form. 

Initial infection hy Bacterium f rurd on peaches [see this Review^ 
iv, pp. 616, 617] was observed on 14th May and the first wave of 
defoliation occurred on the first two or three leaves during the 
following week. Fruit infection was noticed on 15th May, and on 
the same date lesions were found at the base of the new growth, 
cultures from which gave a yellow organism resembling Bmt, 
prunL The results of inoculation experiments with pure cultures 
of Alterncma hrassicae on cantaloupes and water-melons were nega- 
tive. It is concluded that A. brassicae var. nigreacens is in no way 
related to the causal organism of leaf spot, namely, Macrosporium 
cucumerinum, as is often stated [see this Review, iv, p. 362]. 

Two diseases of soy-beans not previously reported from Delaware 
were observed, namely, a leaf spot caused by (1) Septoria glycines 
and the downy mildew {PeromsiDora sojae). The former was con- 
fined to the seed leaves, suggesting internal infection of the seed. 
Leaf spot due to Bacillus IBacteriuml phaseoli aojense [see this 
Review, iv, p. 329] was a limiting factor in the 1924 crop. 

Two years’ comparisons of dust versus liquid fungicides for the 
control of apple scab [Venturia inaegujolis] have shown that the 
former are practically equal to the latter in efficacy if started 
subsequent to the cluster bud (pink) stage. 

Black rot \Guignardia bidwellii] was the most active rot on 
Concord grapes, which were also attacked by ripe rot or anthracnose 
{Bphacelo)na ampelimi^^ formerly known as Qloeosporium ampelo- 
Ijhagum) [see this Review, ir, p. 139] and bitter rot (ifeZaucmwm 
fuligiimmn). These three diseases are frequently carried over on the 
fii-st few internodes of the same vine. Dead arm {GryptosporeUa 
viticola) md Pestalozzia were also observed. It has re- 

peatedly been shown that the source of these diseases, namely, the 
‘ carry-over’ on the new growth, can only be controlled by timely 
spraying [see also this Review, iv, p. 467]. The first application 
should be given when the new growth does not exceed f to | inch 
in length ; the second when it attains a length of four to six inches 
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the third (and most important) when 10 to 20 per cent, of the 
blossoms have broken ; the fourth when 90 per cent, have completed 
blossoming; and the fifth when the grapes are the size of peas. 
The last two applications should be supplemented by lead arsenate 
and nicotine sulphate. 

The organism causing foot rot of tomatoes was also found to 
produce a severe early leaf blight. It is believed to be identical 
with that causing early blight of potatoes \AlteTncvria solani\^ 

Dorrell (L. W.). Report of the Botanist. — TliiTty-eiglith Ann. 
Kept. Colorado Agric, Exper, Stat, for the year 1925, pp. 20-22, 
1925. [Received May, 1926.] 

Ill a study of oat smut \JJstilago avenae"\ it was found that the 
carbonic acid from live plant tissue or germinating seeds stimulates 
the germination of the spores. Similar results were obtained with 
the spores of various other fungi. Measurements of the surface 
tension of the infection drop denoted that lowered tension increases 
the germination of certain fungus spores. 

In v^estigations on black stem rust [Piiccinia showed 

that the uredospores remain viable throughout the winter within 
the leaf sheaths of wild barley under moist conditions, e. g., on the 
borders of lakes. Enclosure wdthin the sheath prevents the dis- 
semination of the spores in the spring. The disease was found to 
spread progressively from Oklahoma and Texas to the eastern grain 
section of Colorado, wdiere barberries have been eradicated. This 
inode of infection is slow, however, being approximately a fortnight 
later in developing than that from local barberries, and in normal 
years the grain escapes rust. 

The success of copper carbonate as a treatment for bunt ITllletia 
tritioi and T. levis] has recommended it for general use. 

Histological studies of lucerne roots indicate that the prevalent 
local wilting [see this Review, iv, p. 401] is due to obstruction of 
the vascular system by a gum-like secretion. 

Forty-fourth Auuual Report of the Ohio Agricultural Experiment 
Station for 1924-25.— 0/wo- dgrric. Exper. Stat Bull. 392, 
100 pp., 12 figs., 1 graph, 4 maps, 1926. 

The following references of phytopathological interest, other 
than those already noticed in this Review, occur in this report. 

^ Owing to the dry weather during the critical period for spore 
discharge, the incidence of apple scab [Venhiria inaeqtialis] in 
1925 was very slight, even in untreated orchards. It was shown 
that initial infection may occur as soon as the buds open or even 
before the application of the dormant spray, such attacks subse- 
quently giving rise to fruit infection. One block of McIntosh 
apples was sprayed with oil in the delayed dormant stage, and later 
applications were made with 800-mesh sulphur dust. At the end 
of the season 11*6 per cent, of the foliage showed scab. Another 
block was sprayed with soluble sulphur in delayed dormant and 
afterwards received sulphur dust applications as above. This block 
gave 2*5 per cent, of scabby leaves. 

The best control of blotch (Rkyllosticta solitaria) was given by 
Bordeaux mixture 2-2-50 (3-3-50 at midsummer), which reduced 
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the incidence of infection from 83*5 per cent, severely blotched and 
9*2 slightly blotched to nil and 0*6 per cent., respectively. The 
corresponding figures for lime-sulphur 1 in 40 were 6*7 and 21-8 
per cent. The efficacy of lime-sulphur appears to depend on the 
time of infection. When this occurs early, as in 1924, lime-sul- 
phur is very efficient [see this Revieio, iv, p. 611], but in seasons of 
later infection it is less effectual. For the elimination of blotch 
in badly infected orchards Bordeaux mixture would seem to be 
preferable. 

Lime-sulphur was not efiective in the control of bitter rot 
[GlomeTella cingiilata\ hut copper dusts gave promising results 
in this respect. 

Little attention has hitherto been paid to peach diseases in Ohio, 
with the result that the cultivation of this fruit has given very 
uncertain returns. A definite spraying programme, however, has 
now been formulated. It has been found that for the summer 
treatment sulphur dusts may be substituted for the liquid spray 
with practically equal results. An investigation is also in progress 
on the nature and etiology of peach cankers, which are stated to 
be very prevalent in Ohio. It is believed that various fungi and 
bacteria are more commonly associated with this type of injury 
than is generally supposed. The brown rot fungus {Siierotvnia 
ciiierea) was found to be present in many cases, and inoculations 
into healthy twigs produced the typical symptoms of canker. 

Black spot [bacterial spot or shot hole] of peach and plum 
{Bacterium pruni) appears to be rare in Ohio where it is often 
confused with peach blight or pustular spot [Goy'yneiim heijerincMi] 
on the fruit ; with the spots produced by arsenate of lead on the 
leaves ; and with the lesions caused by various oi-ganisms on the 
twdgs. It appeared only twice in several hundred isolations. 

Four applications (fortnightly from the end of June) of copper- 
lime dust produced a greater increase in the potato yield than 
either 4-6-50 or 5-7-50 Bordeaux mixture (278*2 bushels compared 
with 265*9 and 264*9, respectively). In the control plot the yield 
amounted to 212*1 bushels. In 1924, however, the increase due to 
dusting was only 44*6 per cent, as great as that from liquid Bor- 
deaux, The inconsistent results of these and other tests leave the 
value of dusting potatoes somewhat doubtful. 

In experiments with potato mosaic it was found that both 
diseased and healthy plants might result from different tubers of 
the same hill and even from different eyes of the same tuber, 
thereby proving that the virus of degeneration diseases may not 
be present in every tuber or in every eye of a tuber. Hills afiected 
with leaf roll, one of the main causes of running out in Ohio, were 
found to yield only 38*9 per cent, as much as healthy hills. Mild 
mosaic [see this Mevietv, v, p. 318], which has only occasionally 
been detected in Ohio, reduced the yield to 90*8 per cent, of that 
of healthy hills, while severe or rugose mosaic diminished the yield 
to 33*1 per cent, of that of healthy hills; 

The most promising selection of early cabbage resistant to 
yellows [^Fusarmm conghdina^^ was made in 1922 from a 
planting of Burpee’s Early Forcing. In 1925 the plots of this 
variety showed less than 2 per cent, infection in diseased soil. 
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Robbins (W. J.). Botany. — [ex ‘Some new developments in agri- 
cultural science: one year's work, Agricultural Experiment 
Station (Report of the Director: July 1, 1924, to June 30, 
1925) Agric, Exim\ Stat. Bulk 236, pp. 44-45, 
1926. 

Additional experiments were conducted by I. T. Scott on the 
possibility of adjusting the reaction of field soils to a hydrogen-ion 
concentration unfavourable for the growth of the tomato wilt 
organism {Fusanmn lycopersici) [see this Revieiv, iv, p. 719]. 
Water-slaked lime was thoroughly incorporated into the upper 8 to 
9 inches of soil at the rates of 6,000 and 8,000 lb. per acre, powdered 
sulphur being similarl}^ applied to other plots at 400 and 600 lb. per 
acre. The initial reaction of the soil was Pjj 5-2 to 5«3. After 40 
days the average reaction in the plots receiving lime was Pg 7*37 
and 7-62, respectively’, and that of those to which sulphur was 
applied, Ph 5-05 and 4-9, respectively. Seedlings of the susceptible 
Livingston's Earlys Stone variety were then planted after inocula- 
tion of the roots with a spore suspension of F, lyco'peTsic'k There 
was a marked difference in the rate of development and intensity 
of the infection in the various plots. While 70-2 to 74-2 per cent, 
of wilt eventually developed (after 7 h day’s) on the limed plots, most 
of the fruit gathered from the affected plants (which in some cases 
showed very vslight symptoms) was of good marketable quality. 
The control plants and those in the sulphur-treated plots were 
severely wilted. 

For several years a blight of lucerne, consistently associated with 
a species of Fasarium, has been increasing in Missouri. Isolations 
from diseased plants grown in widely separated localities have 
yielded an apparently identical organism. 

Several selected strains of wheat showed considerable promise in 
their x’elative resistance to infection by scab {Gibberella saubmetU), 
Prominent among these were Michigan Wonder, Poole C. I. 5353, 
Pride of Indiana, Red Cross, and three strains of Red May, all of 
which showed under 1 per cent, infection, compared with 11 per 
cent, in the control plots. Greater susceptibility was shown by 
the Turk ey-Kanred and Mediterranean groups. 

A new fruit spot of apple, apparently restricted to the King David 
variety, was investigated by I. T. Scott, Circular, dark brown to 
black, slightly depressed spots, 2 to 8 mm. in diameter, centring 
round a lenticel, appeared during the late summer on ripening 
fruit. The lesions, which were more abundant on the side of the 
fruit exposed to the sun, only penetrated 4 to 5 mm, into the fruit. 
The disease is believed to be of physiological origin. 

Buchholz (A. B.). Plant diseases in 1925. — Proc. New ■York State 
Hort Soc., Ixxi, pp. 18-23, 1926. 

Apple root rot [see below, p. 498] appears to be causing increasing 
damage in western New York, some Baldwin orchards having lost 
15 to 20 per cent, of the trees. 

The so-called ‘ Stevens ' or ‘ cork ' disease, characterized by the 
development of large corky areas under the surface of the apple, 
was prevalent in the Champlain region. 

Fireblight [Bacillus amylovorus] was severe on young trees of 
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Alexander, Spitzenburg, King, and Twenty Ounce apples. This 
disease was also the chief cause o£ injury to pears. 

Peach yellows [see this Review, iv, p. 294] continues to cause 
damage where the removal of infected individuals is neglected. 

Peach leaf curl [Taphrina deformam] was controlled by the 
application of 1 in 8 lime-sulphur, while dusting with copper car- 
bonate proved ineffectual. 

Bacterial blight [Bacterium phaseoli\ dry root rot [Fusarium 
ma/rtvi phaseoli : see above, p. 462], and anthracnose [Golletotriclmm 
Undemtdhiamim] were all responsible for heavy damage to beans, 
the first-named being probably more severe than in any season 
during the past ten years. 

In We locality of the Hudson Valley, several tomato fields were 
destroyed by the Grand Rapids disease [Aplanobacter michigan- 
ense) [see this Review, ii, p. 347]. 

Ultee (A. J.). Verslag over de werkzaamliedeii van liet Proefsta- 
tion Malang in hetjaar 1925. [Report on the work of the 
Malang Experiment Station in the year 1925.]- — Meded. 
Proefstat, Malang, 5.7, 52 pp., [1926]. 

The following scattered references of phytopathological interest 
occur in this report. Crotalaria anagyroides growing on damp 
soil at a high altitude was attacked by pink disease [Co^dieium 
$almordcolor\, and in one case by the grey dadap fungus (8eptobasi- 
dium bogoriense) [see this Review, ii, p. 145], the latter reported for 
the first time from the Malang district. 

The work of eradication of Pomes [1 lignosus\ in rubber planta- 
tions, the scope of which was indicated in the previous year’s report 
[see Wis Revieiv, iv, p. 596], was on the whole successful. During 
the 1925 operations, covering a period of nine months, 25 per cent, 
of the trees in a severely infected plantation were found to be 
attacked: of the diseased individuals 29 per cent, were destroyed 
and the remaining 71 per cent, saved, at any rate temporarily, by 
appropriate treatment. 

Mildew (Oidium sp.) [0. heveae] was prevalent as a result of the 
protracted drought, the trees on certain estates losing their young 
leaves two or three times in succession. Towards the end of 
September the incidence of infection declined although the dry 
weather persisted. 

Stripe canker [Phytophthora sp.] mostly occurs in rubber planta- 
tions densely interplanted with coffee. 

A die-back of Excelsa coffee, which later spread to the adjacent 
Robusta plantations, was characterized by the yellow discoloration 
of the youngest leaves and the desiccation of the terminal bud of 
a lateral branch, followed by the death of the latter. Sections 
through diseased branches reveal a dull discoloration of the wood. 
The cause of the disease, which is believed to be infectious, is still 
' obscure.;'" 

FejCtIX (B.), Epsteix (T.)^ & 'FunK'(C.). Sur trois souches de hac- 

. t^ries Isoldes des tumeurs malignes.:/ [On three strains' of 
bacteria isolated from malign tumours.] — Compdes re^idus 8oc, 
de xciv, 3, pp. 199-201, 1926. 

From tumours in rats produced by the ninth and twelfth sub- 
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culture, respectively, of the bacterial strain L (originally isolated by 
Blnmenthal and liis collaborators) [see this Bevietv, iv, p. 727], the 
writers have obtained two strains, FF and T. A further strain, 
MK, was isolated from a uterine carcinoma. The cultural and 
biological characters of the three strains are described. They differ 
from Bactey-'mm tumefacmis in their biochemical reactions, but 
closely resemble it from the serological standpoint. Thus rabbit 
serum immunized Bact tiimefaciens agglutinates the strains 
FF, T, and MK, and vice versa. Hitherto the results of inocula- 
tions with these strains have been negative in rats but positive in 
plants [see next abstract]. 

Fejoin (B.), Epstein (T,), & Funk (C.). Sur nne tumeur vegetale 
provoqu^e par uiie bact6rie isolee d’un carcinome kumain. 
[On a plant tumour induced by a bacteriuni isolated from a 
human carcinoma.] — Gomptes renchis Soc. de Biol,, xciv, 14, 
pp. 1097-1098, 1926. 

On 15th June, 1925, seven plants of Pelargonium 0 onatumwere 
inoculated with the bacterial strain MK isolated from a uterine 
carcinoma [see preceding abstract]. Three months later one of the 
plants developed, at the point of inoculation, a small tumour, which 
by the end of another month had grown into a smooth, hard, round, 
greyish mass with the dimensions of a lai’ge walnut. Re-isolation 
gave pure cultures on bouillon-agar at C. of an organism dilier- 
ing somewhat in its characters from the original strain. 

The 2^xdA4'iLmefaciens serum agglutinates this strain at 1 in 400, 
the same effect being produced by the sera of rabbits immunized 
with the steiins FF and T from rat tumours at 1 in 200. 

Reddy (W, F.). Black stem rust situation, iu Michigan. — Quarts 
Bull. Michigan Agvic, Exper, Stat,, wiii^ 3 , pp. 148-151, 
1926. 

The survey activities in connexion with barberry eradication in 
Michigan for the control of black stem rust [PucGinia graminis] of 
wheat and other cereals are briefly summarized and an account is 
given of the life-history of the fungus. During the campaign 
an area of 57,480 sq. miles has been covered (in part more than 
once), and 458,783 bushes together with over 1,500,000 seedlings 
destroyed. 

Mokris (H, E.) & PoPHAM (W. X.). The Barberry eradication 
campaign in Montana Agric. Exper, Stat. Bull. 

180, 24 pp., 5 figs,, 1 map, 1 diag., 1925. 1 Received May, 

1926.] 

An account is given of the work of barberry eradication in Mon- 
tana for the control of black stem rust of wheat (Puccinia 
graminis), which is estimated to have caused an average annual 
loss of 50,000,000 bushels of small grains in the Xnited States 
during the last twelve years. From 1915 to 1924 the losses in 
Montana alone amounted to 14,800,000 bushels of wheat. A sum- 
mary of the work to the close of 1925 shows that 11,100 bushes on 
292 properties have been eradicated since the preliminary survey 
was made in 1918. In addition, 4,771 seedlings (some obviously 
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grown from seeds scattered by birds) have been destroyed. Exam- 
ples of local stem rust epidemics directly traceable to barberry 
bushes are cited. In 1924 a single purple barberry, heavily in- 
fected, spread the disease to native grasses and thence to a field of 
Dale Club wheat, in which the incidence of infection varied from 
80 per cent, of the crop near the barberry to 4 per cent, on the out- 
skirts. In 1925 rust spread from barberry bushes to Marquis wheat 
half a mile away. 

Mains (E. B.) & Jackson (H. S.). Physiologic specialization in 
the leaf rust of Wheat, Pnccinia triticina Erikss. — Phyto^xctk, 
xvi, 2, pp. 89-120, 4 pL, 1926. 

A study of the leaf rust of wheeit (Pnccinia triticina) was begun 
at Purdue University, Indiana, in 1918 [see this Revietv, i, p. 166]. 
The present paper embodies the results of an investigation on 
physiological specialization in the fungus. 

It was ascertained that at least twelve biologic forms [a key to 
the determination of which is given] may be distinguished by the 
manner in which they infect eleven selected differential strains of 
wheat, namely Malakoff*. C.I. 4898 ; Turkey 47 ; Norka, C.I. 4377 ; 
Mediterranean, C.I. 333.2 ; Hussar, C.I. 4843 ; Democrat, C.I. 3384 ; 
Webster, C.I. 3780; and the unnamed spring varieties, C.I. 3756, 
3778, 3747, and 3779. All these varieties, as well as fourteen 
others, were found to be more or less resistant to one or more forms 
of the fungus. 

No form has hitherto been found to which all these varieties are 
susceptible. On the other hand, only one variety. Vernal Emmer, 
S.D. 293, has proved highly resistant, in the seedling stage in the 
greenhouse, to all twelve forms. 

The biologic forms of P. triticina generally found to be mixed, 
in the field, and pure lines were therefore developed from monospore 
cultures for their study and identification. These forms are neither 
fixed nor limited in their distribution. Apparently those strains to 
■which Malakolf, C.I. 4898, is susceptible are most prevalent in the 
central west, while those to which this variety is resistant are more 
common in the east and south. 

While the writers believe that it would be prefei*able to regard 
all the leaf rusts of cereals and grasses of the type of the old 
P. rubigo-vera as a single morphological species with numerous 
physiological forms [see this Review, iv, p. 213], the general use in 
literature of names such as P. dis 2 Jersa for the form on rye and 
P/tritAcina tor that on wheat may render such a change unde- 
sirable. . • , 

FeoMME (F. D.)* Susceptibility of Wheat varieties and selections 
to loose smut. — ^Abs. in Phyto^XLth,, xvi, 1, pp. 86-87, 1926, 

The inoculation of the florets of the Stoner and Leap varieties of 
wheat with loose smut [Ustilago trUici] produced 62 per cent, of 
infection in the former and only 3 per cent, in the latter variety. 
Some pure lines of Fulcaster are very susceptible, others moderately 
so, while some are highly resistant. The most susceptible selection 
is stated to be eight times as susceptible as the Fulcaster parent, 
and the most resistant twenty times* as resistant as Fulcaster. The 


probability of developing a highly resistant strain of Fulcaster 
tliroiigli pure line selection is indicated by these results. 

Weisee (S.). Der Makrstoifgelialt von ‘brandsporenlialtigeia iind 
brandsporenfreien Koppereistanben. [The food content of 
smut-containing and smut-free fodder brans.] — Fortschr. der 
Landwirtsch, [Vienna], i, 6, pp. 169-171, 1926. 

Experiments carried out at the Budapest Institute of Veterinary 
Physiology indicate that feeding sheep with wheat bran mixed 
with the spores of hunt [TiUetia tritici and T. levis\ is liable to 
cause serious injury to the animals by the production of toxic 
metabolic substances in the digestive tract. Pigs are stated to be 
affected to an even greater degree. 

Hilgendoeff (G.). Ueber die Verwendung einiger Quecksilber- 
bei2smittel in der wiederbolten Taucbbeize. [The use of 
certain mercurial disinfectants in repeated immersion.] — 
Zeitsekr, Angew. Ghemie, xxxix, 11, pp. 377-379, 1926. 

In connexion with the experiments of Gassner [see this Review, 
iv, p. 492] and Krauss [see this Revieiv, v, p. 222] in the replenish- 
ment of stock solutions of various standard mercurial fungicides 
[used chiefly against TUletia tritici and T. levis on wheat], the 
writer describes the technique and results of a series of similar 
tests conducted at the Biologische Eeichsanstalt with uspulun, 
germisan, and urania. 

It was ascertained that for original solutions of 0*5 and 0*25 per 
cent, uspulun the necessary strength of the reserve solution used 
for replenishment is 0*96 and 0*57 per cent.; the corresponding 
figures for germisan are 0*86 and 0-40 per cent., and for 0*25 per 
cent, urania, 0*52 to 0-55 per cent. The discrepancy between these 
data and those obtained by Krauss [loc. cit.] is thought to be due 
to various modifications in the technique employed. 

The results of further experiments indicated that the numerous 
compounds, e. g., carbohydrates, nitrogenous and phosphatic sub- 
stances, and the like, which diffuse from the seed-grain (Crie- 
wener winter wheat No. 104 in the case in point) into the 
disinfectant, are capable of fixing certain of the mercury compounds 
and hence of impeding, to some extent, the process of adsorption. 
Thus, after five repetitions the toxicity of a 0*5 per cent, uspulun 
solution was reduced by 71*7 per cent., the corresponding figure for 
germisan being 49*7 per cent. 

Sghaffnit (E.). Zum Stand der Trockenbeizfrage. [On the 
position of the dry seed disinfection question.]— Dewtscfu 
Landw. Gesellsck, xli, 17, pp. 361-364, 1926. 

The writer has carried out experiments with a view to reducing 
the excessive quantity of water taken up by wheat grain immersed 
in seed disinfectants, by shortening the period of immersion. The 
preparations used were uspulun, tillantin B and C, Sch 676 and 
679, and A.Z. 3. In 1924 live minutes’ immersion in 0-25 per cent, 
uspulun completely eliminated bunt [TUletia tritici and T. levis] in 
summer wheat, compared with 19 per cent, infection in the control. 
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In 1925 a 0*75 solution reduced the infection to a trace (from 39 to 
0-15 per cent). Five minutes' immersion in tillantin B (0’2 or 0-3 
per cent) gave complete control of bunt in summer wheat, while 
the same in tillantin G (0-3 per cent.) was almost equally effective 
in winter wheat By immersion for 7-5 minutes the same effect 
was produced with 0*2 per cent, solutions of the latter and Sch 676. 
A.Z. 3 (0*75 per cent.) completely eliminated infection in five 
minutes. No reduction of germination or vigour resulted from 
any of these treatments. 

In 1924 the writer tested against bunt in summer wheat various 
o-ermisan dusts containing 5 to 50 per cent, germisan ; a copper 
dust supplied by Merck, Darmstadt ; Sch 614 and 615 ; an American 
brand of copper carbonate ; and B3 dust (Bayer, Leverkusen). The 
germisan dusts gave complete control in some cases, while in others 
up to 0*25 per cent, infection was recorded; Merck’s copper dust, 
the American preparation, and B 3 were entirely satisfactory : while 
Sch 614 and 615 failed to eliminate bunt entirely. In the control 
plots there was 25 per cent, of infection. No reduction of germina- 
tion followed any of the treatments. On the other hand, of the 18 
preparations tested for the control of bunt in winter wheat, only 
Sch 614 and 1733 (Meyer, Mainz) proved efficacious, and these 
caused a reduction of germination. In 1925, Sch 614, 1733, Bayer’s 
84, 688 (Saccharinfabrik), P 257, 283, and 309 (Gold- und Silber- 
scheideanst.) and Meyer’s 1512 gave complete control of bunt in 
summer wheat as against 51 per cent, in the control. 

Various factors involved in the action of the disinfectants on the 
seed-grain are discussed at some length. The writer's results in 
the control of the snow fungus \Calonectria graminicola] on rye 
[see this Review^ v, p. 419] are briefly recapitulated, and the paper 
concludes with a short account of the various types of dusting 
apparatus on the market and their application to particular 
circumstances. 

Riehm (E.). Priifung von Trockenbeizvorrichtungen. [Examina- 
tion of appliances for the dusting of seed grain.] 
tenbL Deutsch, Pflanzenschut^dienst, vi, 3, pp. 17-18, 1926. 

The following appliances for the dusting of seed-grain have been 
officially examined by the German Plant Protection Service: Beiz- 
sack Halle (Guldenpfennig, Stassfurt) ; Ideal No. 1 (Mayer & Co., 
Koln-Kalk) ; Kuko (K. Konscholky, Breslau 13, Kaiser Wilhelmstr. 
47); and Lothra (F. Thranhardt, Leipzig S 3, Kaiser Wilhelm- 
str.‘48). 

All these eflected a uniform distribution of the dust. In the 
case of Ideal No. 1 this was practicable only with a load of 25, not 
with 50 kg. The Lothra eflected the distribution in 5, the Ideal in 
4|, the Halle in 3, the Primus in 2|, and the Kuko (with 75 kg.) in 
4 minutes. 

The Ideal No. 1, Pidmus, Lothra, and Halle I'cquire the services 
of two men (one of whom, except with the Halle, can assist in the 
movement of the grain); while the Kuko, which is still in the 
experimental stage, needs three men (one for moving the grain). 

The prices of these appliances are (in Rentenmarks) as follows : 
Halle, 20 ; Primus B and Ideal No. 1, 75 ; Primus A, 175 or 200 
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(for working by hand or electricitVj respectively); Lothra, 150 ; 
and Knko liO. 

Eiehm (E.). TrockeHheizvorriclitmaigeii. [Appliances for the 
dusting of seed-grain.] — Mitt Deutsch. Lcmdiv. Gesellsch., xli, 
9, pp. 188-191, 3 %s., 1926. 

This account of an official inspection of various types of apparatus 
for the dusting of seed-grain contains the following points of interest 
in addition to those already noticed [see preceding abstract]. 
Primus B and Ideal No. 1 should not be filled with more than 0*5 
cwt. of grain. With the former about 1 cwt. more grain can be 
treated per hour than with the latter, and the manipulation is 
somewhat easier. With both these appliances great care must be 
taken to turn the drum slowly. Primus A is somewhat superior 
to Lothra in respect of construction and quantity treated per hour. 
The Primus appliances are the easiest to empty and clean on account 
of their large openings. 

Tapke (V. F.). Single-batli hot- water and steam treatments of 
seed Wheat for the control of loose smut. — U.8, Bept. of 
Agric. Btdl. 1383, 29 pp., 4 figs., 1926. 

Further investigations are described on the hot-water treatment 
of seed wheat for the control of loose smut (Ustilago tritici) [see 
this Review, iii, p. 712]. Single-bath treatments were studied with 
a view to finding a method less injurious to germination than the 
existing ‘modified hot- water’ process, and also steam treatments 
devised" so as to use the commercial grain driers for steaming and 
for drying, the treated grain with w’arm air. It is pointed out that 
these methods are suitable only for co-operative plants or where 
large quantities of seed wheat are handled. 

Treatments at 48® C. for 110 minutes and at 49® for 95 minutes 
gave the best results as regards smut control. Germination was 
somewhat poorer than in the untreated seed but better than in that 
treated by the modified hot-water method, and the yield was 
considerably greater. 

Two kinds of machines are stated to be available which could be 
used in combination to treat large quantities of wheat by the single- 
bath method and to dry the wheat so treated, namely, a type used 
in canneries by which the seed is carried through the hot water on 
endless belts, and a rotary grain drier. 

Steam treatments were applied in an upright grain drier with 
a capacity of 2 bushels of wheat, and similar, except in size, to the 
standard driers. A saturated re-circulating atmosphere was main- 
tained in the drier at temperatures suitable for seed treatment (46® 
to 49®), with only slight variations, by means of a return pipe 
attached to the outlet of the drier. The seed was soaked in cold 
water for four hours before steaming and then placed in the drier 
and steamed for one to five hours. It was found that the seed 
steamed at 46® for one to four hours, at 47® for one to two and a 
half hours, and at 48® for an hour effectively controlled loose smut 
without material injury to either germination or yield, while 46® 
for more than three hours and 47° for more than two hours reduced 
bunt \Tilletia levis] to a trace. 
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Kihste (A.). Erfahrungen mit Heisswasser'beisse in der land- 
wirtscliaftliclien Praxis. '[Experiments with hot- water dis- 
infection in agricultural practice.]— ii, 17, pp. 272- 
278, 1926. 

Experiments were carried out in the disinfection of barley and 
wheat seed-grain against loose smut [Ubtilago nuda and U. 
by hot water. The grain was pre-soaked for four to five hours in 
water at 25® to 35° C. and then immersed for ten minutes at 52° to 
53°. On the whole, the results of the treatment were satisfactory, 
especially in the control of loose smut of barley, but infection was 
by no means completely eliminated. Attention is drawn to a 
number of practical points in connexion with the treatment, e. g., 
the necessity for rapid drying of the treated grain, which in the 
case of Criewener 104 wheat absorbed water at the rate of 22 lb. 
per c wt. ; the risk of depredations by rats and ci*ows, which appear 
to prefer grain treated in this manner ; and the effect of hot water 
in causing the bursting of any bunt [Tilletia tritici and T. lev is] 
balls that may be present. 

Fraser (W. P.), Simmonds (P. M.), & Russell (R. C.). The take- 
all disease in Canada. — -Abs. in Phyto]path., xvi, 1, pp. 80-81, 
1926. 

During 1923 to 1925 a survey of the semi- wooded areas of north- 
eastern Saskatchewan and north-central Alberta revealed consider- 
able damage from take-all {0]ghioholus cariceti) [0. grammis: see 
this 'Review, v, p. 223] in tlie spring wheat fields. The disease, 
which was not observed in the prairie regions, occurred on the first 
crop after breaking, and was most severe on the second crop and 
in fields where wheat was grown for several years in succession. 
Mature perithecia, apparently of 0. graminis, have been found on 
Torresia odomta, while the mycelium of the same fungus was 
found on Bromus spp. in wheat fields [see this Review^ iii, p. 267]. 
Observations denote that the fungus is indigenous to the area under 
discussion, parasitizing a number of native grasses, especially those 
with rhizomes. Under greenhouse conditions all the members of 
the sub-species of Triticmn were attacked, while in addition to the 
wild grasses listed by Kirby [see this Review^ i, p. 381] the following 
proved susceptible : Avena hooheri, B. inermis, B. latiglvumis, B, 
Ijorteri, AgropyTon dasystachyum, and Mymus imiovatus. 

Noble (R. J.). Bowny mildew of Wheat (Sclerospora macro- 
spora, Sacc.) — Agric. Gaz, Neiv South Wales, xxxvii, 1, pp. 
204-208, 4 figs., 1926. 

In the western and south-western parts of the wheat belt of New 
South Wales, the downy mildew produced by Sclerospora macro- 
apom [see this Review, iv, p. 151] was observed in 1925 on isolated 
plants, in one case over a considerable area. Affected plants wex’e 
characterized by the development of abnormal ears, sometimes 
larger and longer than normal heads, with a thickened rachis and 
greatly elongated spikelets. In other cases the spikelets were 
almost suppressed, or the floral organs were transformed into 
branched, curled, and twisted leafy outgrowths. In general the 
affected parts were pale, stiff, and fleshy ; sometimes the entire 

0 ■ 


plant was stunted and with numerous basal shoots which soon 
died back. No grain was produced in any of the diseased beads. 
Oospores of the fungus were found in large numbers in the leaves 
and heads. 

It seems probable that the disease has been present in the State 
for some years, but has escaped notice. It is not thought to be 
likely to cause serious damage, unless the weather conditions are 
particularly favourable for its development. 

PapJ: (H.). Ein neuer Pundort der Pederhuschsporenkrankheit 
des Weizens in Beutsckland. [A new record of the plumed 
spore disease of Wheat in Germany.] — Ulus. Landiv. Zeit., 
xlv, 39, pp. 481-484, 3 figs., 1925. 

In June, 1925, the writer observed the occurrence of the so-called 
^ plumed spore ’ disease (Dilo 2 Dhospora alo^jecuri) [see this Revieiv, iv, 
p. 409] on some 80 per cent, of a winter wheat crop covering about 
10 acres in the Stendal district of Saxony. 

The affected plants were stunted (a quarter or a third of their 
normal size), and the ears, which sometimes adhered to the leaf 
sheaths, were coated with a viscous, whitish, grey, or black sub- 
stance. In some cases the stem immediately below the ear was 
spirally twisted. Irregular, yellowish or brownish spots, generally 
with a dark margin, were observed on the leaf sheaths, while the 
elongated lesions on the leaves were jet black with yellow borders. 
The pycnidia of the fungus were found on these spots. The leaves 
were also frequently twisted in spirals and were further charac- 
terized by undulations of the lamina. In some plants the inter- 
nodes of the stems were almost crescent- shaped. 

The presence of eel worms (Tylenchus tritici) was observed in a 
number of cases, and Atanasoff^s theory as to their role in the 
etiology of the disease is briefly discussed and provisionally 
accepted. 

In Germany the disease has been found exclusively west of the 
Elbe, principally in the south and south-western provinces. Infec- 
tion is believed to have been conveyed by troops to the Ehine 
Provinces with French straw, while it presumably reached Baden 
on seed from Switzerland or the Tyrol. 

Control measures should include thorough disinfection of the seed, 
deep ploughing under of the stubble immediately after harvest, 
destruction of refuse from threshing operations and of straw from 
diseased plants, and biennial crop rotation. 

SCHAFFNIT (E.). Znr Physiologic von XTstilago hordei Kell. n. Sw. 
[On the physiology of ITstilago hordei Kell. & Sw.]— 
Deutsch. Bot Gesellsch.^ xliv, 2, pp. 151-156, 1926. 

The smut masses of barley ears infected by Ustilago hordei are 
firmly cemented by fat, in which they are embedded and which may 
be readily extracted with the aid of ether as a semi-solid mass 
(melting-point 42° C.). The presence of fat around and within the 
spores probably accounts in part for the difloiculty of controlling the 
disease by immersion in fungicidal solutions, which readily destroy 
the spores when the surrounding fat is removed. 

On germination the promycelium forms sporidia in about 20 
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hours and these in their turn give rise directly to new sporidia. 
The best vsources of carbon for their development were found to be 
saccharose, glucose, and maltose, while the nitrates of potassium and 
calcium constituted satisfactory sources of nitrogen. The soluble 
carbohydrates greatly stimulated the reproduction of the fungus at 
the expense of vegetative growth, while nitrogen compounds exer- 
cised the reverse effect. 

The fungus was found to be extremely sensitive even to low con- 
centrations (0*01 per cent.) of mild organic acids (e. g., tartaric or 
malic acid) in the medium, whereas a slightly alkaline reaction 
generally promoted growth. Staling of the cultures is marked by 
the cessation of sporidial formation but not of vegetative growth. 
Spore germination and sporidial formation are stimulated by the 
presence of oxygen, while when cai'bonic acid is in excess the 
sporidia are replaced by long germ-tubes which are capable of 
acting as infection hy phae. This is thought to explain the action 
of stable manure in increasing infection. 

The mycelium developing from the sporidia penetrates the seed- 
ling in the same manner as in Tilletia tritici. The germ-tubes, 
enveloped in a cellulose sheath, perforate the sheathing leaf, pene- 
trate the meristem of the growing-point, and eventually reach the 
primary, secondaiy, and tertiary shoots, the two latter being par- 
ticularly liable to attack. 

After a number of fruitless attempts to secure spore formation, 
successful results were finally obtained with biomalt agar cultures, 
which in three weeks turned clay-yellow, later olive-brown, deepen- 
ing to nearly black in the centre. Dark masses of spores develo^d 
in the folds of the mycelial membrane. These resembled completely 
the spores formed in the ears under natural conditions, but attempts 
to germinate them failed. 

Dietz (S. M.). The ejffect of the alternate hosts on physiologic 
forms.— Abs. in Phytopath,, xvi, 1, pp. 83-84, 1926. 

Aecidiospores of Puccmia coronata [P. lolii] from Rhamnus 
mroliniana, R. cathartica, R, lanceolata, R, pinetorum, R.smithii, 
and R, rubra, resulting from inoculation with teleutospores from 
Avena sativa [see this Review, iv,p. 410], produced normal infection 
on NothohoLcus lanatus in the greenhouse. Aecidiospores from R, 
laneeolata inoculated with teleutospores from Galamagrostis cana- 
denms produced abundant uredospores on oats, while aecidia on 
R, laneeolata, produced by teleutospores on oats, formed numerous 
uredospores on G. canadensis. Aecidia colleeted on iJ. alnifolia in 
the open produced abundant uredinial infection on oats. Aecidio- 
spores from R. laneeolata, produced by teleutospores from Festuca 
elatior, caused severe infection of P vifiterrupta, Eordeum murinum, 
and Phalaris stenoptera, and slighter on several other grasses, whereas 
repeated inoculations of these grasses with uredospores of P, lolii 
failedv^^ ^ 

Dietz (S. M.). Alternate hosts of Fnccinia coronata. II.— Abs. 
in P%j?opaj5A, xvi, 1, p. 84, 1936. 

Rhemnus alpina, R. chlorophora, R, ilicifolia, R, inf ectoria, 
R. smithii, md R:tim have been found to be susceptible to 
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Pticcinia coronatafestucae [PAolii festiicae : see preceding abstradt]. 
When inoculated with teleutospores of crown rust from Festiica 
elatioT, iJ. dahurica, K dalmrica vai% niiypomca, B. f mngula, and 
became infected but produced no aecidia. Berchernia 
scmidens and Zizyplms lycoides showed pycnidial infection, while 
Oecmothus amer warms, Elaeagnus angiistifolia, Lonicera Jlava, and 
Z, obtiisifolia were copiously flecked by P. lolii feskwae. L, jlava 
also showed marked flecking by P. lolii calamagrostis. B. cathar- 
twa and B. lanceolata were again responsible for local epidemics of 
crown rust of oats in the Upper Mississippi Valley in the spring of 
1925, the latter developing the heaviest aecidial infection for nine 
years. During 1925, 158 additional plantings of i?. cathartica were 
located. 

Neill (J. C.). Oat smut. Survey and experimental work, season 
1925 - 26 . — New Zealand Journ. of Agric., xxxii, 3, pp. 166- 
17.2, 1 fig., 1926. 

Oat smut (UstUago lev is and U. avenae) is reported to have 
destroyed 600,000 bushels of oats in Canterbury, Otago, and South- 
land (New Zealand) during the season 1925-6. The author has 
carried out a series of expeidments in its control by seed treatment, 
the results of which are presented in tabular form. Formalin 
(1 pint to 40 galls, water, or 1 to 320, for 10 minutes) is the best of 
the methods now in use by the farmers, and reduced the disease, in 
the author’s experiments, from 20 to 50 per cent, in the controls 
down to 0’3 to 4 per cent, in the treated plots, with little or no 
injury to germination. The hot water treatment (dipping for 10 
minutes at 127® to 133® F.) was the only one tested which com- 
pletely disinfected the seed, but the results were somewhat irregular 
and further experiments are required. 

Uspulun, germisan, semesan, and corona 640 (0*25 per cent, 
solutions) and semesan dust (2 oz. per bushel) all failed to secure 
complete control, but all increased the stand of mature plants. 

Copper carbonate dusts had a similar effect, reducing infection to 
about 5 per cent., as compared with 25 to 40 per cent, in the con- 
trol plots ; colloidal copper dusts were less eflective. Copper sul- 
phate reduced the germinative energ}?* and, on the average, the 
stand was smaller than in the controls ; smut was reduced to about 
4 per cent. 

Reed (G. M.). Plant pathology. Disease resistance. — Fifteenth 

Ann. Bept. Brooklyn Bot. Gard., 1925, pp. 55-57, 1926. 

A considerable amount of further work has been done in con- 
nexion with the study on vai'ietal resistance and susceptibility to 
loose and covered smut of oats [UstUago. avenae U. levis) [see 
this Beview, iv, pp. 663, 731 ; v, p, 27]. A few of the numerous 
smut collections from various regions indicate the existence of dis- 
tinct new races definitely limited to certain varieties. Among 
these is a strain apparently capable of attacking the hitherto 
resistant Fulghum variety [see this Beview, iv, p. 535], Black 
Mesdag has proved resistant to all the races studied up to the 
present time. 

Investigations have been made on the inheritance of susceptibility 
of certain sorghum hybrids to covered kernel smut [Sphacelotheca 
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sorghi) [see this Revieio, v, p. 88], The progeny of two different 
crosses, each comprising a resistant and a susceptible parent, were 
inoculated and their susceptibility determined. In one of the 
crosses the F., plants proved quite susceptible, almost as many 
individuals being infected as in the ease of the susceptible parent 
In the other cross, however, relatively few of the plants became 
infected. These results indicate that different factors, the nature 
of which is still obscure, are involved in the two series. 

Head smut of sorghum and maize (/S'orospormm reiliaynum) was 
also investigated. In the writer s experiments a rather low per- 
centage of infection was obtained on sorghum, while in some cases 
very severe infection occurred on maize. It would appear from the 
tests that the smut from maize is not transmissible to sorghum and 
vice versa. 

Tisdale (W. H.), Melchees (L. E.), & Clkmmer (H. J.). A strain 
of Sorghum kernel smut which infects Milo and Hegari. — 
Abs. in Pliytopatli.,xNi, 1, p. 85, 1926. 

Experiments carried out in 1924-5 showed that the smut from 
the Milo and Hegari varieties of sorghum [see this Revieto^ iv, 
p. 597] infects pure lines of those varieties as well as the sorghums 
susceptible to the commonly occurring strain of Sphacelotheca 
sorghi to which the former ai-e almost immune. Feterita was not 
infected. Infected heads of Milo and Hegari are frequently only 
partially smutted by this new strain, w^hich is thought to agree more 
closely with S. sorghi than with A/, crv^enta. 

Nilsson (G.). Hagra hetningsmedels skordestegrande inverkan 
pa Tusariumsmittat utsade. [The effect of certain disinfec- 
tants in augmenting the yield of seed-grain infected by 
FiLsarium.l — Lamidtmannen, ix, 16, pp. 224-225, 1926. 

A series of experiments was carried out in 1924-5 at the Yarm- 
land (Sweden) Seed Testing Station to ascertain the effect of various 
fungicides on the yield of summer and winter wheat, rye, and oats 
infected by Fusarium and other fungi. Dusting with uspulun 
reduced the incidence of Fiisarmm on winter wheat from 5*8 to 
4 per cent., and that of bunt [Tilletia iritwi and T. levis] from 6*3 
to 0-9 per cent. The increased yield in the dusted plots amounted to 
20*6 per cent., the corresponding figure for summer wheat being 15-7 
per cent. The yield of rye heavily infected by [Galonectria 

grarriVYrnola] (germination reduced to 59 percent.) was increased by 
35*7 per cent, in 1924 and by 17*8 per cent, in 1925 by dusting with 
uspulun. The oat crop was increased by 10*7, 21-4, 18*1, 6-7, and 
14*7 per cent, by uspulun dust, one hdui-'s immersion in 0*25 per 
cent, uspulun, 30 minutes^ immersion in 0*25 per cent, germisan, one 
houFs immersion in 0*2 per cent, tillantin B, and the same period in 
tillantin C, respectively. Bmut\Ustilago avenae\ was reduced 
by all the treatments. 

Johann (Helen), Holbert (J. R.), & Dickson (J. G.). a PytMum 
seedling Migkt and root rot of Bent -Corn. — Abs. in' Fkytopath., 
xvi, 1, p. 85, 1926. 

During the past few years a species of Pytkium has been found 
associated with root rots of Dent maize in Illinois and Wisconsin. 
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It is somewhat closely related to the species causing root rot of 
sugar-cane [see this Review, iv, p. 505] in its lobulate sporangia 
and smooth oogonia and oospores. Infection usually occurs at the 
tips of rootlets and proceeds proximally, producing a soft rot which 
involves first the cortex and later the vascular elements.. Soil 
temperatures of 12® to 16® C. and high soil moistures tend to favour 
the development of this form of blight, which prevents germination. 
In milder cases the seedlings may be stunted by the soft rot of the 
feeding roots. The average reduction in a stand of 18 pedigree 
strains of maize inoculated in the cold, wet spring of 1924 was 30 
per cent. The maximum reduction in yield of sound maize per 
plant was 65 per cent, in one strain. 

Tryon (H.). Ear rot of Maize. — Queensland Agric. Journ., xxv, 
3, pp. 237-258, 4 pL, 1926. 

The symptoms, life-history, origin, and mode of infection of ear 
rot of maize {Diplodia zeae), first recorded from Queensland in 
1919, are fully described in popular terms. The writer’s informa- 
tion is stated to be mainly based on the examination of selected 
cobs from the Atherton Tableland district of Queensland, where the 
disease is reported to be most prevalent during wet weather after 
a dry spell and on areas which have been under maize for long 
periods. The fields from which the samples were taken in 1925 
showed 12 to 45 per cent, infection. Recommendations for the 
control of the disease include intermission in maize cultivation by 
fallowing or crop rotation ; harvesting soon after the grain matures 
and transferring the cobs to special bins for drying out, thereby 
reducing the amount of infective material in the fields *, use of clean 
seed ; and timing the growth of the crop in such a way that silking 
(the critical stage for infection) does not coincide with or immediately 
follow a wet period. 

StakmaN (E. C.) & Christensen (J. J.). Physiologic specialization 
of tistilago zeae and Puccinia sorghi and their relation to 
Corn improvement. — Abs. in PhytoiMth., xvi, 1, p. 84, 1926. 

The only promising method of control of maize smut {Tistilago 
zeae) appears to be the production of resistant lines [see this Review, 
V, p. 225], but the existence of several forms of the fungus (for 
which evidence is stated to be available) is likely to complicate the 
work of development. Puccinia sorghi [P. maydis], which is 
usually considered relatively innocuous, caused appreciable damage 
in 1925 on certain selfed lines of maize at Minnesota University. 
The maize rust situation is also complicated by the existence of 
several physiologic forms, at least three of which have been recog- 
nized by their action on eight selfed lines of maize. A very virulent 
form was collected in Oklahoma, Kansa^ Nebraska, and New 
Hampshire; a less virulent form from several localities in Minne- 
sota ; and a very weak one from Texas. 

Webber (H. J.). The Citrus industry in South Africa. — California 
Gitrograph, xi, 1, pp. 3, 18, 20 ; 2, pp. 44, 58-61, 8 figs., 1925. 
[Received May, 1926.] 

In the first part of this paper the writer gives a concise account 
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of the development of citrus growing in South Africa since the 
introduction of orange trees from St. Helena in 1654 ; and briefly 
discusses shipping conditions, the financial status of the industry, 
and modes of cultivation and propagation. The second part deals 
with fungous diseases, insect pests, and the development of new 
citrus varieties. ‘ ^ 

In the humid coastal areas of Natal and Cape Colony a brownish, 
felt-like growth, probably due to a species of Septobasidiuon, causes 
some damage to the leaves and stems. 

The fruit rots common in California, e. g., brown rot [Pythiacystis 
citTO^jhthorajj blue and green moulds [Pemcillmm italicum and 
P, digitatum], stem-end rot {Alternaria), and the like, are also 
prevalent in South Africa. 

Scaly bark [psorosis : see this Revieiv, v, p. 297] is so far 
abundant in a few groves only, and could readily be exterminated 
at the present stage. 

Root or collar rot [see this .Review, i, p. 12] is stated to be the 
most common and alarming fungous disease in South Africa. 

Citrus scab [Sporotriehum citod'] and melanose [PAomopsis cit7d] 
have been found in the damp, low-lying veldt areas and coastal 
regions of South Africa, but are not yet generally distributed. 

Abacterial disease very similar to the Californian citrus blast 
occurs in one section of South Africa, but appears to be due to a 
diSerent organism, Bacillus citrimaculans [Ann. AppL BioL, iii, 
p. 53, 1917], while blast is caused by Pseudomonas citriputeale. 
The lesions produced by the two organisms, however, are very 
similar, and they may eventually be found to be identical. 

Little is known concerning the ring blotch or concentric ring 
spot disease common in the interior [see this Review, v, p. 279], 
Spots from one-quarter to one-half an inch in diameter form alter- 
nate light and dark concentric circles on the leaves and young 
vstems. The irregularly distributed spots may involve almost the 
entire leaf area or they may occur only on a few leaves. A serious 
reduction of vitality results from severe infection. The disease 
has been variously attributed to malnutrition or to a bacterium 
or virus. 

In general, fungous diseases in South Africa occupy about the 
same position of importance in the citrus industry as they do in 
California or Florida, but much less attention is said to be given 
to their control. Among other factors tending to reduce the likeli- 
hood of South Africa becoming a serious competitor in the citrus 
markets of the world are the difficulties connected with efficient 
disease and pest control, the paucity of high-class, intelligent labour, 
and transit and storage problems. 

Lewcock (H. ' K.). a Citrus hacteriosis occurrmg in South 
AustraHa.-— Abs. in P%i5opa^A, xvi, 1, p. 80, 1926. 

At intervals during the last decade the bacterial disease of citrus 
fruits due to Pseudomonas citriputeale is stated to have caused 
losses amounting to 30 or 40 per cent, of the crop in districts of 
South Australia and Victoria with a moderately heavy rainfall [see 
this Revieia, iv, p. 399]. The disease develops on tree-ripe fruit in 
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the winter and spring months. In the early stages, the dry, reddish* 
brown lesions are circular or oval, but they may rapidly extend 
over a large part of the surface unless dry weather intervenes. 
The diseased tissue is depressed somewhat below the bottom of the 
normal oil glands into the white portion of the rind, but does not 
extend into the pulp. There is a distinct line of demarcation 
between the infected and healthy tissue. 


Tucker (C. M.). Phytophthora bud rot ■ of Coconut palms in 
Porto Brico. — Joimi, Agric. Res., xxxii, 5, pp. 471-498, 19 
figs., 1 map, 1926. 

A very detailed account of the bud rot of coco-nuts in Porto 
Rico [see this Review, p. 283] is given. The disease has been 
known for some 14 years, but does not appear to be of great im- 
portance. From affected palms a small-chlamydospored strain of 
Phytophthora palmivora was isolated, and this was proved to be 
the cause of the disease. In pure culture most of the conidia 
measured fell in the classes 41 to 60 by 27 to 35 p and most of the 
chlamydospores were 25 to 43 

Inoculation tests under field conditions showed that lateral 
penetration occurs through the tender leaf bases (both wounded 
and unwounded) and also vertically in the central column of leaves. 
No infection resulted from lateral inoculation of the older, tough 
leaf bases, and even w^hen the inner ones become infected, progress 
may cease before the centre of the bud is reached. Definite symp- 
toms of the disease were not usually visible until from three to 
nine months, or even longer, after inoculation. The fungus was 
re-isolated from;,all the inoculated cases that contracted the disease. 
Two of the wounded but not inoculated control palms developed 
a disease resembling bud rot, but which did not prove fatal. In 
some of the inoculations by pouring a suspension of the fungus 
down the central column of unexpanded leaves, rows of spots 
developed on the pinnae. In the fatal cases infection of the 
growing point was observed. 

Bacteria were found abundantly in the rotted tissues, and were 
used for inoculation on wounded leaf bases. Only one palm out 
of eight thus inoculated died from the wound having reached the 
growing-point, though the inoculations set up a limited rot in the 
others. In some cases sterile broth caused similar symptoms. 

Observations made at irregular intervals on the western coast 
indicate that high precipitation has a marked effect on the develop- 
ment of bud rot, the limits of the infected area falling within the 
zone of 80 to 90 inches rainfall. The earliest symptoms are most 
frequent in November and December, immediately following the 
rainy season. The fungus may remain dormant in the leaf base 
during the dry season. Young protected palms and those in low 
moist situations are especially susceptible. 

No direct experimental evidence has been obtained regarding the 
dissemination of bud rot, but wind and probably insects are thought 
to be the most important factors. 

Control experiments have shown that the incidence of the disease 
is reduced by the eradication of infected palms. 
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Tucker (C. M,). Tlie blacl: root disease in. Coffee seed "beds. — • 
Agric. Notes, Porto Rico Agric. Exim\ Stat, 23, 2 pp., 1926. 

In connexion with the increasing prevalence in Porto Rico of the 
practice of planting coffee in seed-beds for transplanting, which is 
stated to be superseding the old method of transplanting volunteer 
seedlino-s from under bearing trees, the writer points out the risk 
of infection by black root (Rosdlinia sp.) and other root diseases 
from this source. Specimens of dying seedlings from nurseries in 
widely separated localities have recently been examined, and in 
each case they were found to be invaded by the black root fungus. 
Affected plants first show a wilting of the foliage which may not 
appear until well after transplanting, and which is found, on closer 
inspection, to be associated with the presence of dark brown to 
black strands or crusts on the roots, collar, and base of the stem. 
The bark is usually underlaid by black, matted mycelium, and 
small black dots or streaks may be observed in the wood. Direc- 
tions are given for the prevention of infection from seed-beds , by 
the choice of a site not previously used for coffee ; destruction of in- 
fected material ; transplantation from healthy seed-beds only ; and 
care in the application of fertilizers, the use of organic matter from 
old coffee plantations being inadvisable. [A summary of this paper 
is given in Rev, Agric. de Puerto Rico, xvi, 3, pp. 129-130, 1926.] 


AjrekaR (S. L.). The cause of Cotton wilt in India. — Journ. 

Indian Bot, Soc., v, 1, pp. 1-8, 1926. 

In » continuation of his previous experiments on cotton wilt in the 
Central Provinces of India [see this Revieiu, i, p. 292], the writer 
carried out a further series of tests in 1921-2 in which disinfected 
cotton seeds were sown in sterilized soil inoculated with strains of 
Fusarmm sp. from Dharwar and Nagpur. The latter gave positive 
results in a high proportion of the tests on the Suratee Broach Gi, 
Selection lA, Ghogari E5, and Ghogari B21 varieties, while the 
former attacked a large number of the Broach Deshi Plants 4 and 
5 sown in infected soil. The Broach Deshi Plant 6 was immune. 

The results of these tests are regarded as conclusive proof of the 
parasitic nature of the Fusarmm strains from both the localities in 
question. 

The writer examines Dastuffs reasons for doubting the parasitism 
of the cotton Fusarium [see this Revieu\ hi, p. 720] and finds them 
unconvincing. In the first place, Dastur s plants were grown under 
abnormal conditions of starvation and water-logging or reduction 
in root surface. Moreover, the theory of the accumulation of iron 
and aluminium salts [loc. cit.] would seem to be applicable only to 
acid soils, and, so far as the writer knows, the cotton soils are not 
acid either in the Central Provinces or in the Bombay Presidency. 


Weibman (F. D.). . Morpliologic variations in a ringworm species 
of the toes followed in primary cultures over a period of 
years. — Arch, of xiii, 3, pp. 374--382, 3 fi^s., 

1926. . ■ ' ^ 


Following the implantation of a non-pathogenic yeast directly 
om a ringworm lesion of the toes, a species of Trichophyton/ th.^ 
primary culture of which had shown a constant morphology for 
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five years, suddenly changed from the downy to the powdery type 
of growth. Microscopically the new strain exhibited characters 
typical of the T, gypseum group (satellite colonies in the periphery 
of the parent, spirals, intercalary chlamydosporesj and the like), 
most of which are compatible with the descriptions of T. inter cligi- 
tale, r. asteroides, and T. radiolatnm. In determining the species, 
especially of the T. gypsenm group, due allowance must be made 
for such mutations, 

Altaea (M. I.). Mouvelles recherches sur la ^ Crete MaBcke ’ de la 
poule. [New researches on ‘white crest’ of the fowl.] — Rev. 
Gen. de Med. Veter., 28 pp., 9 figs., 15th March, 1925. [Abs. 
in Bull. Inst. Pasteur, xxiv, 3, pp. 130-131, 1926.] 

Cultures of the organism producing ‘ white crest ’ of fowls were 
readily obtained on Sabouraud’s medium. A raspberry-coloured 
pigment was formed on this medium, on those containing glycerine, 
and on potato. Profuse development of intercalary chlamydospores 
and of spindles was observed. Inoculation experiments gave posi- 
tive results on fowls, guinea-pigs, rabbits, dogs, cats, lambs, kids, 
and calves; negative on horses and rats; and doubtful on man. 
From these results and a histological examination the writer con- 
cludes that ‘ white crest ’ is a genuine trichophytosis and not a 
favus, and that it is caused by the fungus Lophopliyton gallinae. 

Hexry (A. W.). Inheritance of immunity from Melampsora lini. 
— Abs. in Phytopath., xvi, 1, p. 87, 1926. ^ 

Crosses were made between varieties of Linuni usitatissimvm 
immune from and susceptible to Melampsora Uni [see this Review, 
iv, p. 416], including both fibre varieties [fiax] and seed varieties 
[linseed]. Three immune parents were used, namely, a selection 
of commercial Argentine fiax ; Bombay (C.I. 42) ; and Ottawa 
770 B. The F^ plants of all crosses were immune. The segregation 
in the Fg cross between the Argentine selection and the susceptible 
Saginaw fibre variety approximated to a ratio of 15 immune plants 
to one susceptible. The F^ of a cross between Bombay and the 
susceptible Winona linseed showed a simple monohybrid segrega- 
tion. Apparently there was a single factor difierence between 
immunity and susceptibility in a cross between Ottawa 770 B and 
Saginaw. A ratio of three blue-flowered, brown-seeded plants 
(Saginaw) to one white-fiovrered, yellow-seeded plant (Ottawa) was 
obtained in the F.^. These characters are approximately linked, 
and were inherited independently of immunity from rust, so that 
in the a segregation approximating to a 9 : 3 :3 : 1 ratio was 
obtained. 

Broadfoot (W. C.) & Stakman (E.C.). Physiologic specializatiou 
of Pusarium lini, Bolley. — Abs. m Phytopath., xvi, 1, pp. 84- 
85,1926. 

At least eight forms of Pusarium Uni [see this Revietv, iv, 
p. 282] may be distinguished by their parasitic action on the follow- 
ing varieties of flax : Primost, Minn. 25 (C.I. 177) ; Winona, Minn. 
182 (C.L 179) ; N.D. 3080 (C.I. 275) ; N.D. 40013 (C.I. 241). Six 
of the forms differ greatly in virulence. Two are about equally 
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virulent, except that one consistently caused loss of chlorophyll 
above thp cotyledons in all varieties of flax inoculated. Neither 
cultural and physiological characters nor spore morphology afford 
reliable criteria for the differentiation of these forms, some of 
which produce heavy infection on certain resistant varieties of flax. 

Berger (P.). Maladie dn Bosier. [A disease of Rose trees.]— Xa, 
Vie Agric. et Rv^rale, xxviii, 10, pp. 157-158, 1926. 

A brief popular account is given of the grey rot of rose bushes 
caused by Botrytis oinerea, which is stated to have become very 
prevalent in French parks and gardens. The following control 
measures have been adopted of recent years : a winter application 
to the bushes of 5 per cent, bisulphite of lime, followed by a summer 
treatment with a dust consisting of 10 kg. of bisulphite of lime and 
90 kg. of clay. 

HeCKE (L.). Bie Ansteckiing von Blattachselknospen durch Bsti- 
lago violacea (Pers.) Puck. [The infection of leaf axil buds 
by Ustilago violacea (Pers.) Fuck.] — Fortschr.der Landivirtsch. 
[Vienna], i, 5, pp. 150-151, 1926. 

The writer briefly describes his experiments in the inoculation 
of the leaf axil buds of Melanclrvmn album plants from disinfected 
seed with Ustilago violacea. Successful results were obtained in 
every case by brushing fresh spore dust on to the previously 
moistened buds, all of which developed smutted flowers. Blossom 
infection in the sense described by Werth {Arh. Biol. Anst. Land-- 
Vb. Forstwirtsch., viii, 3, 1911) was excluded by the previous removal 
of all the flowers. 

Gante (T.). XJutersuchungen Tiber Welkekrankheiteu der Som- 
meraster. [Investigations of wilt diseases of the Summer 
Aster.] — Zeitsclit, fur Pflanzenkrankh., xxxvi, 3-4, pp. 72-79, 
1 fig., 1926. 

The following are the chief symptoms observed by the writer in 
connexion with the wilt disease of summer asters [Gallistephus 
ehinemis], which is stated to be causing widespread damage in 
Germany [see this Review ^ iv, p. 168]. Apparently healthy plants 
are suddenly attacked by a generalized wilt, in which the stem 
bases are uniformly discoloured while the roots are apparently 
healthy. The basal discoloration gradually extends for a distance 
of some centimetres up the stem, and the plants then die off more 
or less rapidly. The disease usually occurs shortly before flowering, 
though plants in full bloom may also succumb. 

Infected plants showed a discoloration of the cell walls of the 
cortex, in which dark stripes were visible. These areas were 
mainly confined to the stem bases and tap roots, and in no case did 
they extend, as in Osterwalder’s material (Landw. Jahrb. Schweiz , 
xxiv, p. 246, 1910), to the junction of the branches and the stem. 
Hyphae were observed, strictly localized, in some of the vascular 
tissues in the affected region, and this partial obstruction is thought 
to be responsible for the rapid wilting of the plants. Infection is 
believed to occur through the root collai*. Only in one case were 
bacteria apparently involved in a soft rot of the stem base, though 
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they were frequently observed as secondary agents of decay in 
wilted plants. 

Species of F'lisarium were consistently isolated from diseased 
material. In 1922 a species was isolated which formed septate, 
falcate spores on aster decoction agar. In 1924 and 1925 the 
following species were isolated : F. graminum, F. ijolymorphum^ 
F. culmoTum, F. falcatum (all determined by Wollenweber), and 
F. dimerum. 

Inoculation experiments with F. graminum, F. cidmoribm, F. 
falcatum^ and the undetermined species isolated in 1922 gave nega- 
tive results. These tests, however, were conducted on a very small 
scale, and it may be assumed that certain species of Fusariiim are 
concerned in the etiology of the wilt. 

The control measures recommended by previous investigators 
include care in the disposal of infected material; use of healthy 
soil for seed-beds : seed" disinfection with 0*25 per cent, uspulun 
[see this Revieiv, iv, p. 220] ; and the application of caustic lime to 
the soil {Frfurter Filhrer, xxiii, p. 332, 1923). The writer empha- 
sizes the great importance of using soil on which no asters have 
been grown for several years, and cites examples of severe infection 
in nurseries where this precaution was neglected, while his own 
seedlings from the same source, planted on fresh soil, remained 
healthy. : > 

Schenk (P. J.). Parasitair omvallen van Tnlpen. [Parasitic 
wilt of Tulips.] — Floralia, xlvii, 6, pp. 88-89, 1 fig., 1926, 

Referring to the blossom blight of tulips described by Stevens 
and Plunkett as due to Phytophthora cactorum [see this Rtview, 
iv, p. 739], the writer suggests that the disease is probably identical 
with the non-parasitic wilt of Murillo and other varieties reported 
from Holland [ibid., v, p. 33]. The symptoms in the two cases are 
similar, and the American inoculation experiments are not regarded 
as affording conclusive proof of the parasitic nature of the disease. 
P. eactormn is thought to be probably a secondary agent of decay. 

Algock (Mrs. N. L.). A preliminary note on a Plisrfcoplithora on 
Atropa helladonna.— P/iarmaceu^. Jowm.^ cxvi, 3254, p. 232, 
1 fig., 1926. 

A species of Phytophthora^ which has been provisionally named 
P. erythrosejMca var. atrop)ae, is stated to cause a virulent disease 
of Atro^M belladonna in the early summer in Scotland. The base 
of the stem is attacked, and in some eases the mycelium penetrates 
the whole of its thickness, cutting off the water supply and causing 
a severe wilt of the plant above the point of infection. The fungus 
is also responsible for a damping-off* of Atro^pa seedlings. It is 
thought that infection may possibly have been introduced on some 
drug plant from abroad. The causal organism differs from 'P.^ ery- 
throseptica [see this Review, ii, p. 385] in the following particulars : 
(1) It does not attack potatoes in the field ; (2) it is primarily a 
stem rot; (3) it forms masses of oospores in while P:. e-ry- 
tJiTOseptica. rarely produces them in the potato tuber or haulm; 
(4) the sporangia measure 48 by 30 /i compared with 32 by 20 /x in 
P. erythroseptua ; and (5) the pink flush characteristic of P. ery- 
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tkroseiMca does not on potato tubers artificially inoculated 

with the fungus from Atroixi. though the latter will grow on the 
tubers. 

Beck (Olga). Eine Krankheit an Lignster-Samlingen iind 
-Zweigen (Myxosporium cingnlatnni, Ibezw. Gnonionia cingn-. 
lata n. sp.). [A disease of Privet seedlings and branches 
{Myxospormm cmgulatum or Onomonia cingulata n. sp.).] — 
Zeitschr. fur Pflanzenkranhh., xxxvi, 3-4,. pp. 65-71, 7 figs., 
1926. 

In June, 1925, the writer examined a number of privet [Ligustrwn 
vulgare] seedlings from a silvicultural experiment station near 
Vienna, which showed symptoms similar to those of the anthracnose 
first described by Atkinson and recently reported by Mix [see this 
Jievieiv, iv, p. 672] from the United States. 

The conidial stage of the causal organism developing under 
laboratory conditions on the girdled stems of the affected material 
was identified as a species of Myxosporitim, ’while the perithecia 
appearing after a week in the damp chamber were found to belong* 
to the: genus Gnomorda. 

After two months on a beerwort-agar medium the Myxosporkim 
conidia developed numerous typical Gnomonia perithecia containing 
ascospores. The connexion between the two stages may thus be 
regarded as established. The name Gnomonia cingulata n. sp. is 
proposed for this fungus. 

Inoculation experiments with the Myxos'porium scorns om ten 
wounded one-year-old branches produced the typical symptoms of 
the disease, namely, girdling of the twigs and wilting and discolora- 
tion of the leaves. 

The disease is not likely to prove of much importance on full- 
grown bushes, but it may be very serious on seedlings, causing 
total destruction of the shoots. The only control measures which 
can be recommended are the removal of all infected material and 
the use of healthy seed-beds, possibly supplemented by prophylactic 
treatment with Bordeaux mixture. 

Massey (L. M.). The story of iirebliglit and its control. — Proo. 
If ew York State Hort Sac., lxxi, pp. 52-58, 1926. 

The available information on the etiology and control of fire- 
blight (Bacillm amylovorus) is summarized in popular language, 
with notes on varietal susceptibility of apples and pears, the life- 
history of the causal organism, and other points of interest. 

Oppenheimer (H. R.). ■ Yerhntnng nnd Heilnng krebsartiger 
Pfianzengesdiwiilste (Wnrzelkropf der Obstbaume). ^ ' [Pre- 
vention and cure of cancerous plant tumours (crown gall of 
fruit trees).]-- Rot, viii, 1, pp. 8-29, 6 figs., 1926. 

It is stated that the disease known in Germany as ' Wurzelkropf h 
which is characterized by cylindiieal or fusiform swellings of the 
roots of young fruit (chiefly apple and pear) stocks, has not been 
proved to be due to Bacteriicm tumefaciens, though there is scarcely 
any doubt that it is caused by a soil-dwelling organism. One-year- 
old seedlings suffer most severely from the disease, which may 
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destroy 80 per cent, of the stand. The disintegration of the 
tumours, which may occur in the first year of attack, is usually 
followed by the development of neoplasms at the original point of 
infection. Green shoots, measuring several centimetres, have been 
observed to develop from such tumours. Infection has been found 
on soil used exclusively for field crops for many years. The use of 
the Clapp’s Favourite and Bose’s Flaschenbirne varieties in grafting 
appears to increase the incidence of infection. 

The writer’s experiments in the control of the disease are very 
fully described, the results being discussed and presented in tabular 
form. The most promising method appears to consist in covering 
the still healthy, growing roots for 15 minutes with sandy loam to 
which a 0*5 per cent, solution of uspulun has been added. In some 
cases this treatment was efficacious also with infected trees after 
the excision of the diseased portions. Germisan (0*5 and 0*1 per 
cent.) applied in an admixture of sand also controlled the disease 
but caused severe injury to the plants. Soil disinfection with 
uspulun (19 to 60 gm. per sq. m.), though failing to prevent infec- 
tion, greatly stimulated the growth and vigour of the trees, the 
increased production of fibrous roots being particularly marked in 
the case of the comparatively delicate pear stocks. Similar results 
were obtained with apples by soil disinfection with germisan (16 to 
38 gm. per sq. m.) and 225 V, from the Saccharinfabrik, Magdeburg 
(30 to 60 gm.), while all these preparations, as well as A.Z. 3 (19 to 
38 gm.), trockenbeize A.Z. Ill (60 gm.), and neusegetan (7*5 to 15 
gm.) reduced the number and size of the tumours. 

Muncie (J, H.). Hairy root of Apple seedlings. — Abs. in Phyto- 
'path,, xvi, 1, p. 78, 1926. 

Three distinct types of hairy root have been observed on French 
apple seedlings, namely, (1) the woolly knot form, arising from a 
distinct gall; (2) the simple form described by Stewart ; and (3) 
the type in which fine, fibrous roots arise in clusters from the tap 
root. 

The first type is infectious and was induced artificially by inocu- 
lation with Baetermm tumefaciens, and by growing health57^ seed- 
lings in naturally and artificially infected soil. The second type 
was the least, and the third the most common, but the former 
occurred under sterilized conditions, and repeated attempts to isolate 
Bact tumefaciens from the latter were unsuccessful, while histo- 
logical studies failed to reveal the presence of an organism in or 
near the hairy roots. These two types, therefore, would appear to 
be non-pathogenic. 

Muncie (J. H.). The effect of crown gall on young Apple and 
Heach trees and longevity of Bacterium tumefaciens in the 
soil. — Abs. in Phytopath,, xvi, 1, p. 79, 1926. 

In 206 attempted isolations from 84 galled apple trees, Bacterium 
tumefaciens was recovered in only four cases. In 200 apple trees 
examined by longitudinal sections through the middle of the union, 
81 per cent, of the healthy showed a perfect union of stock and 
scion, while 63 per cent, of the galled showed only partial con- 
tinuity. The reduction in water flow through diseased Wealthy, 
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Salome, and Jonathan trees was 69-7, 21*7, and 47-2 per cent., 
respectively, the corresponding average reduction in peach trees 
being 82-4 per cent. 

Typical crown gall developed on young tomato plants with 
wounded stems set in soil infested with Bact tumefuGiens up to 
102 days after the soil was inoculated. 

Petherbridge (F. R.) & DilloNi Weston (W. A. R.). Observa- 
tions and experiments on Apple scab in East Anglia. — Journ, 
Min. Agric., xxxii, 12, pp. 1119-1127, 1926. 

The perithecial stage of the apple scab fungus [Venturia 
inaequalis] is stated to have been found in abundance in the 
spring of 1925 on fallen leaves of many varieties of apple in 
East Anglia, but in no case on dropped apples that persisted 
through the winter. Observations during 1924 and 1925 vshowed 
that certain varieties of apple [a list of which is given] appear to 
be more susceptible to twig infection than others. Although 
evidence seems to indicate that there is more twig infection on the 
heavier than on the lighter soils, in the Wisbech district (Isle of Ely) 
the fruit appeared to he more scabbed on light soils. The results 
of observations on the severity of attack by scab on 33 varieties of 
apple in 1924 and 1925 in the various counties of East Anglia are 
given in tabular form. The disease was economically controlled in 
1925 on the Worcester Pearmain variety by spraying with either 
normal Bordeaux mixture, excess lime Bordeaux mixture, or lime- 
sulphur with or without lead arsenate. This variety was badly 
russeted by excess ftme Bordeaux mixture in 1923 but not in 1925. 
The leaves of Lane's Prince Albert were seriously injured when 
sprayed once with one per cent, lime-sulphur after blossoming, 
except in cases where the trees had been also sprayed before blos- 
soming with a 1 in 40 solution of lime-sulphur. 

Keitt (G. W.). Some relations of environment to tbe epidemio- 
logy and control of Apple scab. — Proc. Nat. Acad. 8oi.^ xii, 2, 
pp. 68-74, 1 graph, 1926. 

The writer’s investigation of the relation of environment to the 
epidemiology and control of apple scab (Venivuria inaequalis) com- 
prised field and laboratory studies on the development and preven- 
tion of the disease under natural and controlled conditions in 
Wisconsin. 

The field studies were facilitated by the eMablishment in the 
experimental orchards of a meteorological station equipped with 
special apparatus for the hourly recording of the data, and these 
have been correlated with a series of records bearing on significant 
aspects of the seasonal development of the fungus, the host, the 
disease, and the efficacy of control measures. The results of these 
investigations generally agreed with those of other workers as to 
the importance of the factors of moisture and temperature in the 
severity of the disease and on its amenability to control. 

The laboratory experiments [the technique of which is briefly 
described] were conducted in specially constructed chambers in 
which air temperature and humidity were controlled [see this 
2 , p, 243], The experimental plants were inoculated with 
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naturally divscharged ascospores and held in the moist chamber at a 
temperature range of 6° to 30° 0. Infection occurred at 6° to 26° 
The periods necessary for infection were shorter at 9°, 15°, 20°, and 
24° than at 6° or 26°, and indicated an optimal rate of progress of 
the initial stages of infection near 20°. 

From the limited data available it would spem that the eflfect of 
temperature during incubation wdthin the host tissues is parallel to 
its influence on the initial stages of leaf infection (i. e., up to the 
time the fungus becomes independent of an external supply of 
moisture). At 8® the incubation period was prolonged to 17 days 
compared with 8 to 12 days at 20° to 25°. At 26° the disease 
developed slightly after 13 days in one test and failed to appear in 
two. Four intermittent exposures of eight hours each at 31° during 
the incubation period somewhat impeded but did not preclude the 
development of the disease, while a single exposure of 24 hours to 
31° to 32° also failed to prevent the appearance of the symptoms. 
This effect was produced, however, by similar exposures of 48 hours 
or more. 

Few detailed data are available on the responses of the host plant 
to temperature, but its temperature range for active growth is 
evidently distinctly higher than that for the development of the 
fungus or the appearance of the disease. 

The minimal period of continuous wetting necessary for leaf in- 
fection was six hours at 20° and 24°, compared with 18 at 6°. The 
fungus can readily tolerate brief periods of drying and exposure to 
direct sunlight during the early stages of infection under laboratory 
conditions. 

The results of preliminary data on the relation between humidity 
and infection denote that ordinary fluctuations do not significantly 
affect the progress of the disease during the incubation period. 

The outstanding results of field observations on the efficacy of 
fungicides in relation to environment are (1) the prevention of leaf 
infection by ascospores of F. inaequalis at 6° by commercial lime- 
sulphur and sulphur dust at the usual concentrations: and (2) the 
greater efficiency of these fungicides, under the conditions of the 
experiments, than of 4-4-50 Bordeaux mixture. 

Spraying calendar for Apple orchards. — Govt, of Northern Irelmid, 
Min. of Agrie., Leciftet 5 pp., 4 figs., 1926. 

The spraying programme recommended for the control of scab 
fVenturia inaequalis] in apple orchards in Northern Ireland is as 
follows : 

Winter spraying before growth has commenced (preferably in 
February) with a 5 per cent, solution of carbolineum. Summer 
spraying as follows— (1) before the blossoms open ; (2) at petal fall 
(usually 18 to 21 days after the blossoms have shown most pink) ; 
(3) three weeks after the second spraying. Bordeaux mixture 
(2|:-8-40) should be used for all three applications, and if capsids 
are present, 5 or 6 oz. nicotine sulphate or nicotine should be added 
to the mixture. 

It is stated that Bordeaux mixture at the strength given abo%m 
may safely be used on all the apple varieties grown commercially 
in Northern Ireland. 
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Sheae (E. V.). Field trials of spray materials on Apples in 
1925.— Proe. Neiv York State Hart. Soc., Ixxi, pp. 145-150, 
192 : 6 ., 

Good results were obtained in the control of bitter rot of Green- 
in apples {Glomerella cingidata) by the application of Bordeaux 
mixture beginning a fortnight after the blossom or calyx spray and 
continumg till mid- August. Copper sulphate was used at the rate 
i to 4 Ib.^per 50 galls,, and the mixture generally contained 25 per 
cent, more hydrated lime than copper sulphate. Very little foliage 
injury was observed. Diluted commercial lime-sulphur, dry-mix 
sulphur lime [see this Revieio, v, p. 311], atomic sulphur, vegetable 
sulphur, and colloidal sulphur may be recommended for summer 
sprays. ' The so-called Oregon cold-mix sulphur and lime [see this 
Meview, iv, p. 485] is thought to be probably equal to dry-mix in 
efficacy. 

In the control of scab [Venturia inaegiialis] Bordeaux mixture 
8-3-50, with the admixture of various oils, such as scalecide, 
Sunoco, Target, and Rex oil emulsion, proved equally effective with 
1 in 8 lime-sulphur. Directions are given for the preparation of 
Bordeaux oil emulsions. Both Bordeaux and lime-sulphur caused 
severe russeting of Ben Davis trees sprayed wffien the blossom buds 
were expanding to form clusters. Scab was reduced from 25 to 
8 and 4 per cent., respectively. 

OsTERWALDER (A.). Schorfbekampfungsvcrsuclie aus den Jahren 
1915 - 1925 . [Scab control experiments in the years 1915- 

1925. ] — ZeUschr. fur Pflanzenkranhh., xxxvi, 3-4, pp. 79-97, 

1926. 

The results of ten years’ experiments in the control of apple and 
oear scab [Venturia inaequalis and V. pirina] at the Wadenswil 
Switzerland] Experimental Station are described in some detail 
see also this Rev mv, iv, p. 295]. Bordeaux mixture at concen- 
trations of 1, 1*5, and 2 per cent, caused severe scorching and other 
blemishes on apple foliage and fruit, followed by 'premature leaf 
fall, while the treated pears assumed a bluish-red tinge and a rough- 
ness of the skin (goosetlesh). These effects occurred irrespective of 
the strength of the mixture, the amount of hydrated lime used, and 
the varying degree of alkalinity of the solution. 

Both apple and pear foliage were similarly damaged by 1*5 per 
cent. Burgundy mixture. Pear leaves treated with either of these 
preparations were much more heavily attacked by the pear sucker 
(PayHa. than the untreated foliage. 

Cuprosan, a blue liquid of syrupy consistency with a smell of 
ammonia (Cheni, Fabrik ‘ Flora Diibendorf, near Zurich), produced 
injurious results on the treated apple and pear trees similar to 
those caused by Burgundy mixture.. ■ 

On the whole, the lime-sulphur preparations were more effica- 
cious than the copper mixtures, lime-sulphur 1 in 30 or 1 in 40 
generally caused little or no damage to apple foliage, but that of the 
treated pear trees was affected by concentrations between 1 in 30 
and 1 in 50. At a strength of 1 in 80 the mixture gave good con- 
trol of scab and caused little injury. In 1924 the trees were 
ixnusually susceptible, the 1 in 40 concentration causing scorching 
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and premature defoliation of apples, while pears were severely 
damaged even at a dilution of 1 in 100. 

Both Bordeaux mixture and lime-sulphur caused extensive de- 
foliation of apple trees which were severely infected by scab at the 
time of application. On varieties in which the fruit is more sus- 
ceptible to scab than the leaves, e. g., Cellini and Boiken, the appli- 
cation of lime-sulphur may safely be deferred till between the middle 
of June and middle of July. 

Solbar afforded adequate protection against scab, but its efficacy 
was scarcely equal to that of lime-sulphur. 

Cosan [see thisRevieiu, iv, p. 106] proved ineffective at a concen- 
tration of 0-5 per cent. 

Sulfosan, a sulphur mixture resembling lime-sulphur (Fabrik 
" Flora’), applied on 13th May at 1 per cent., on 30th May at 1*5 
per cent., and on 15th June at 2 per cent, strength, proved very 
effectual in the control of scab, and imparted a fresh green appear- 
ance to the treated foliage, which was retained till the middle 
of October. 

Tegoschwefel, a sulphur dust supplied by Wander & Co., Berne, 
did not give satisfactory results. 

The application of a concentrated lime-sulphur spray (1 in 2) 
during the dormant period failed to prevent subsequent scab infec- 
tion and did not render the summer treatment superfluous. The 
latter, however, appeared to be more efficacious when preceded by a 
winter spray. 

Wallace (T.) & Mann (C. E. T.). Investigations on chlorosis of 
fruit trees. I.— -The composition of Apple leaves in cases of 
lime-induced chlorosis. — Joiirn. Pomol. and Hort. Science, v, 
2, pp. 115-123, 1926. 

The present paper gives certain results obtained by the authors 
in their study of the so-called accidental chlorosis of fruit trees 
(i. e., of the chlorotic condition which is induced by environmental 
factors, such as particular soil conditions), with special regard to 
the composition of green and chlorotic leaves of apple. The data 
obtained from samples of leaves collected under various conditions 
indicate that the salient differences between healthy and diseased 
leaves in all cases are : green leaves, as against chlorotic leaves, 
contain higher percentages of dry matter and lower percentages of 
ash in the dry matter; the calcium content of their ash^is much 
higher, while the percentages of potassium and sodium, especially 
of the former, are much lower. The differences in the amounts of 
magnesium, iron, aluminium, phosphorus, and silica are not so 
definite in character as in the case of calcium, potassium, and 
sodium. Data are presented in a tabular form to show the com- 
position of the soils on which the cases of chlorosis considered were 
found. All contained high percentages of carbonates, which is 
stated to be by far the most common feature of soils associated 
with chlorosis in England. 

Thomas (H. E.). Boot and crown injury of Apple trees. — Cornell 
Agricu Exper, Stat Bull. 448, 9 pp., 1926. 

An account is given in this paper of the occurrence in the apple 
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orchards of New York, of a non-parasitic type of root and collar 
injury which has caused serious losses in many cases. In affected 
trees'the foliage becomes pale and sparse, and terminal growth of 
the shoots is reduced. The fruit is small and poor, and the bark of 
the branches is sometimes reddened and cracked. On the collar 
and the upper lateral roots near the base of the trunk the bark is 
usually destroyed and tends to peel off in shreds. The underlying 
wood usually remains brown and firm until the tree dies, death 
being very gradual as a rule. No pathogenic organism has been 
foun^ constantly associated with this type of injury, but isola- 
tions from injured tissues showed that two fungi are able to cause 
decay in the bark and wood of roots already suffering from the 
diseased condition, namely, polymorplia and Hypholoma 

mihlateritium. 

Inoculation experiments indicated that, on young trees, X p)oly- 
morpha penetrates the living tissues very slowly, whereas X mb- 
laterUmm was unable to attack healthy roots, though able to kill 
the bark and wood of already injured trees. 

The initial cause of the greater part of the root and crown injury 
described is thought to be low temperature. 

The control measures recommended are based on the improvement 
of orchard practices, especially such as promote the development of 
a deeper and more vigorous root system. Approach grafting with 
apple seedlings and with scion-rooted McIntosh and Delicious stock 
has given promising results in aiding the recovery of injured trees. 

OsKAMP (J.). Apple scald.-'— Proc. New York State Sort, Soc., Ixxi, 
pp. 191-196, 1926., 

The symptoms of apple scald [see this MevieWyhi, p. 676] are 
described and discussed in relation to maturity and ventilation. 
A marked reduction of the disease was obtained by the use of oiled 
wrappers or shredded oil paper at the rate of lb. per barrel. 
There was no difference between the efficacy of the two methods 
when the paper was used in equal amounts by weight. 

Plagge (H.).' Soft-scald and breakdown ■ of Apples as affected 
by storage ^ temperature. — Proc. ' Amer, ■ Soc. Hort, ^ ScL 1925 , 

, ' : pp. 58-66, '1926. , ,■ 

Contrary to the opinion of Kidd and West [see this iv, 

p, 173], the writer regards soft scald and internal breakdown of 
apples as belonging to two distinct classes of disease [see also this 
Pmeir, iv, p. 676]., .■ 

The experiments described in the present paper were carried out 
with Grimes and Jonathan apples under controlled conditions near 
Ames, Iowa. The fruit was stored at intervals ranging from 
immediately after picking to three weeks later. The storage 
temperatures employed were 30°, 32°, 34° 36°, and 40° F. One lot 
of fruit waa placed in an air-cooled storage house where the mini- 
mum temperature was 29° (in January) and the maximum 60° (in 
October). The relative humidity of the cold-storage rooms was 
maintained between 80 and 85 per cent.; while that of the air- 
cooled storage house ranged from 60 to 98 (average 65). 

On examination of the fruit in January internal breakdown was 
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found to be very severe (11*2 to 58-3 per cent.) at temperatures of 
30° and 32° on Grimes, while it was entirely absent at 34°, 36°, 
and 40°. In the fruit held under air-cooled storage conditions, 
where the temperature range was much higher during October and 
November, internal breakdown was not observed as late as March. 
These results suggest the existence of two types of breakdown, one 
occurring early in the storage season as a consequence of too low 
a temperature, and the other developing later in connexion with 
physiological deterioration. 

In the former type of breakdown the affected tissues present a 
soggy and watery appearance, and their texture somewhat resembles 
that of baked apples. The latter type of breakdown is characterized 
by a mealiness of the tissues which is generally recognized as the 
result of progression in the ripening processes. This condition 
frequently develops in fruit stored for a considerable period at 
excessively high temperatures or in an over-ripe condition. Large , 
apples appear to be more susceptible than small ones to this type 
of breakdown, which may be associated with watercore and 
bitter pit. 

Variations in orchard practice were found to exercise less effect 
on the incidence of breakdown in Grimes than slight tempei*ature 
fluctuations throughout the storage period. 

Severe soft scald of Jonathans also occurred at 30° and 32° (up 
to 42-3 per cent.), and seems to be correlated with low temperature 
conditions. The conditions with regard to soft scald on Jonathans 
are similar to those of the soggy type of internal breakdown on 
Grimes. A fortnight’s delay, or more, in storage usually reduced 
soft scald to a minimum at 32°, but under these conditions Jonathan 
spot [loc. eit.] was very prevalent. The comparative rarity of soft 
scald on Jonathan apples from western orchards may be due to the 
delay undergone by such fruit before storage. 

The possibility of controlling soft scald and the soggy type of 
breakdown by a slight increase in the ordinary storage temperatures 
is suggested. 

Haeeison (J. E.), The Jonathan Apple in cool storage. — Joimi. 

Dept. Agric. Victoria, xxiv, 1, pp. 31-38, 3 figs., 1926. 

The writer describes the results of a series of experiments in the 
effect of temperature and maturity on the keeping quality of Jona- 
than apples from different parts of Victoria in cold storage [see 
preceding abstract]. Soft scald was found to occur at 32° and 34°, 
but not at 37° F., while internal breakdown was also more severe 
at the former temperatures. Fungous decay and Jonathan spot, 
on the other hand, developed more profusely at the higher 
temperatures. 

Fruit from lightly cropped trees was not found to be specially 
susceptible either to soft scald or internal breakdown. It was 
noteworthy that soft scald occurred in early storage and internal 
breakdown in late. No difference was observed in the keeping 
quality of apples from exposed and shady portions of the same 
tree. As a result of trials of the effect of maturity on keeping 
quality, growers are recommended not to pick green fruit, and once 
the fruit is ripe, not to allow it to remain on the trees 
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The results of a comparative examination of apples affected by 
Jonathan spot in storage and those remaining healthy suggest that 
exposure to the sun may unduly increase the porosity of the 
lenticels, thereby affording admission to harmful substances. 

Satisfactory results have been obtained in preliminary tests in 
the commercial use of a temperature of 37^ in the Harcourt and 
Croydon Co-operative Cool Stores. 


Pentzee (W. T.). Color pigment in relation to the development 
of Jonathan spot. — Proc. Amer, Soc. Hort. Sci,192o, pp. 66-69, 
1926. 

Jonathan spot [see preceding abstracts] is estimated to affect 
134 per cent, of the average annual boxed apple crop, chiefly of 
the red Jonathan and Esopus varieties, in the United States. The 
results of a histological study of the skin of affected apples showed 
that the pigment of the subepidermal cells (normally red) was of 
a bluish-brown colour in the spotted regions, and this condition 
was found by colorimetidc determinations to be associated with a 
deficieney of acid (Pjj 4-7 compared with 2*8 for normal tissue). 
It is suggested that the normal acidity of the colour-bearing region 
may be maintained by the use of paper wrappers impregnated with 
various harmless acids. 

Spray calendar for Apples and Quinces. — New Jersey Agric, Exper, 
Stat Giro. 180, 4 pp., 1 fig., 1926. 

This schedule supersedes that recommended in Circular 173 of 
the New Jersey Agricultural Experiment Station [see this Revieiv, 
iv, p. 746] for the control of various fungous diseases of apples and 
quinces. In addition to the previous programme, two further 
sprays are advised, namely, (1) four to five and (2) ten to eleven 
weeks after petal fall : dry-mix sulphur lime [see this Review, v, 
p. 311] plus 3 lb. lead arsenate paste or 1-| lb. lead arsenate powder. 

Spray calendar for Plums and Chexides.—Neiv Jersey Agric, Exmr, 
Stat Giro, 182, 4 pp., 1 fig., 1926. 

This schedule supersedes that recommended in Circular 165 of the 
New Jersey Agricultural Experiment Station. A. Plums. (1) Before 
the buds swell : commercial lime-sulphur 1 in 9 or home-made lime- 
sulphur (sp. gr. 1*03). (2) Immediately after petal. fall: dry-mix 

sulphur lime [see this Review, v, p. 311] plus 3 lb. lead arsenate paste 
or if lb. lead arsenate powder per 50 galls, of mixture. (3) When 
the fruit is the size of small green peas: same as (2). (4) Three 

weeks after (3) : dry-mix sulphur lime. This programme aims at the 
control of black knot [Dihotryon morhosum], brown rot {ScleroUnia 
oimrecC\, and insect pests. 

B. Cherries. (1), (2), and (3) As for plums. (4) After the fruit 
is picked: lime-sulphur 1 in 40. (6) and (6) A fortnight and five 
weeks after (4) : same as (4). Self-boiled lime-sulphur or dry-mix 
sulphur lime may be substituted for commercial lime-sulphur in 
(4), (5), and (6). The diseases to be controlled are leaf spot Wocco- 
myces hiemaUs'l md mi. 
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Beooks (I?. T.). Becent investigations on silver-leaf disease* — 

Journ. Mm. Agric.^ xxxii, 12, pp. 1128-1133, 1926. 

This is a condensed reproduction of Brooks's and Moore’s report 
of their investigations of the silver-leaf disease iSte^rAmn pur- 
of fruit trees in England [see next abstract]. 

Ebooks (F. T.) & Moore (W. C.). SUver-leaf disease. V. — Joimi. 

Fomol. and Hort. Science, v, 2, pp. 61-97, 1 fig., 1926. 

This is a detailed report of work on silver-leaf disease (Sterenm 
imrimremn) conducted since 1922 [see this Review, iii, p. 343]. 
The statement is made that during this period many new shrubby 
hosts have been found, and attention is called to a slight increase 
of the disease on roses, especially ramblers. A few additional eases- 
have also been observed on pears in England, but the disease is still 
very rare on this host. A comparativel 3 r new variety of plum. 
Purple Egg, is stated to be resistant. 

While artificial inoculations of cut twigs with spore emulsions 
were successful throughout the year under laboratory conditions, 
experiments on freshly exposed surfaces in the field failed to pro- 
duce infection during the months of June, July, and August, though 
successful during the rest of the year. Examination of the twigs 
which failed to respond to inoculation during these three months 
showed that the fungus spores had germinated, and that the myce- 
lium had penetrated to a distance of about half an inch ; its further 
progress had been stopped by the rapid formation of a barrier of 
gum below the exposed surface, probably due to some special 
phj’^siological condition of the twigs during these months [see next 
abstract]. Experiments were also made throughout the year to 
test the ability of the spores to infect woody tissues after varying 
periods of exposure. It was ascertained that while 8. piiTpiirenm 
readily infects woody tissues immediately after exposure, infection 
occurs with great difficulty on exposures of a month’s standing, and 
is practically impossible on exposures over three months old. It is 
pointed out that woody tissues, soon after wounding, inevitably 
become invaded by a variety of micro-organisms which rapidly 
multiply and, in the authors’ view, eventually oppose an effective 
barrier to the successful establishment of a fungus with parasitic 
proclivities like 8. pmrimrmm. It is believed that there is but 
little danger of this fungus following in the wake of an attack on 
plum trees by Sclerotinia cinerea, JDiaporthe perniciosa, or Gyto- 
spora spp. Infection experiments with 8. pynjmreiim through leaf 
scars and lenticels were entirely without success. 

In the light of the above results, the authors consider that the 
cutting out of the dead wood or silvered branches, where the latter 
is advisable, and also the thinning out of fruit trees, should be done 
during the early part of the summer, not later than the 15th of 
July. The advisability of cutting out silvered branches of fruit 
trees is, in a great measure, dependent on their condition. In 
vigorously growing trees it is usually preferable to let such branches 
stand until they have begun to die back, as observations have 
shown that the amount of natural recovery from the disease is 
greater than was formerly supposed, even in such susceptible 
varieties of plums as Victoria and Czar, and a correlation was 
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fonnd between recovery and the vigour of the trees. The immediate 
cause of natural recovery is the formation [described in a separate 
chapter] of a t gum barrier ' in the tissues which checks the further 
growth of the fungus. 

Tests were made of various preparations in use for dressing 
wounds in fruit trees. The best results were obtained with soft 
oTaftinc^ wax and with home-made red oxide or white-lead paints, 
the preparation of which is indicated. Gas tar and Stockholm tar 
were shown by further experiments to be unsatisfactory as pro- 
tectives against silver leaf. Experiments also showed that ring- 
barking the silvered trees is not a reliable treatment. In experiments 
conducted to test the effect of various fertilizers on the disease, 
applications of basic slag and kainit were found to be beneficial in 
some instances. The general treatment of the disease should include 
all measures tending to assure proper plant sanitation and a vigorous 
growth of the trees, special attention being given to a careful selec- 
tion of land and of the young trees. A method is also described by 
which health in silvered trees maybe regained by stimulating the 
growth of branches arising lower down the tree than those badly 
affected by the disease. 

A number of experiments [details of which are given] showed 
that by injecting the culture fluid of 8. purjmreiim into healthy 
trees, some of the symptoms associated with the later stages of 
silver-leaf disease were reproduced, thus indicating that the fungus 
secretes some substances which, apart from the living organism, 
may give rise to these symptoms. 

S WAKBRICK (T.). The healing of wounds in woody stems. — J ourn. 

Pomol, and Sort Science, v, 2, pp. 98-114, 1 pL, 7 figs., 1926. 

The author’s histological study of the process of natural healing 
of artificial wounds in woody stems [full details of which are given] 
showed that wounds made in the period from May to August 
inclusive were the most rapid in blocking their xylem tissues 
against the entry of disease organisms, which is in accord with the 
observations that have been made in regard to infection in the case 
of the silver-leaf disease of fruit trees [see this Revieiv, iii, p. 279 
and preceding abstract]. The evidence so far accumulated is thus 
strongly in favour of the practice of summer as against winter 
pruning. 

■ PETHEBBRiBaE (F. E,), ^STotes ou silver-leaf.— JouTO. PomoZ. and 

Hort Science, T, 2, pp. 141-147, 2 pi., 1926. 

In the first part of the present paper a method is described by 
which a plum grower in the east of England was successful, while 
obtaining heavy crops of fruit, in keeping down the incidence and 
severity of silver-leaf disease [Stereum pwynreimnjin his orchard, 
part of which consists of about 400 trees of ■Victorias on Myrobalan 
stock. In the early years of growth the trees were trained so as to 
ensure the production of big branches which are now capable of 
l)eariiig heavy crops without breaking. The soil is kept clean from 
weeds hy tillage, and a good dressing of farmyard manure is applied 
in the autumn after a heavy crop, followed in the early spring by 
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a dressing of dissolved bones at the rate of 7 cwts. per acre. When 
the next heavy crop is well set, a late spring dressing- is given of 
artificial fertilizers containing ammonia and phosphates. Silvered 
branches, even if bearing fruit, are removed before the middle of 
May, when very few spores of the fungus are present; this has also 
the advantage of promoting the formation of midsummer shoots 
with which to begin rebuilding the tree at once. When possible, 
the silvered branch is cut back to a healthy lateral, but if no such 
lateral is available, a one- to two-foot-long stump of the branch is 
left, in the hope that adventitious shoots may arise from the stump. 
Particular care is taken to protect the trees from unnecessary 
injuries’ when picking the fruit. 

Of 22 young Czar plums planted in 1920 to replace the silvered 
trees removed, none has so far died, and only one has shown silver- 
ing ; this indicates that there is very little danger of the young 
plums becoming infected from the previous trees, provided the latter 
are removed and burnt. Out of 129 Victoria plums grafted on 
common plum stock (found growing wild in the neighbourhood), 
none has died of the disease, although the foliage of a few was 
occasionally silvered. 

In the second part of the paper it is pointed out that of recent 
years injury to apple trees from silver leaf has considerably increased 
in the east of England, the most susceptible varieties being Early 
Victoria (Emneth Early), Lord Grosvenor, and Newton Wonder. 
Even in orchards containing no obvious immediate source of infec- 
tion, such varieties are liable to heavy attacks if large branches are 
removed. 

Anderson (H. W.). Control of bacterial spot of Peach with 
sodium silicofLuoride.^ — Abs. in Phytopatli.^ :s.vi, 1, p. 79, 1926. 

Spraying experiments for the control of bacterial spot or shot 
hole of peach \_Baoterimn priinii : see this Review, iv, p. 356] con- 
ducted at Urbana, Illinois, in 1925, demonstrated the posvsibility of 
control with a solution of sodium silicofluoride, which had proved 
effective, in laboratory tests, in preventing growth in broth cultures 
in dilutions of 1 in 3,000. Satisfactory results were given by seven 
applications, at intervals of 10 to 14 days, of this preparation at 
a strength of 2 lb. in 50 galls, of water. The controls showed 10 
to 90 per cent, infection on 1st October, while very little was 
observed on the treated trees. No injury to the foliage was caused 
by the sodium silicofluoride treatment, but copper sprays, including 
two brands of colloidal copper and Bordeaux mixture, produced 
severe spray injury. 

Spray calendar for Peaches.— Jersey Agric. Ewper. Stat 
Give, 181, 4 pp., 3 figs., 1926. 

This schedule, aiming at the control of leaf curl lTa 2 JhTina 
deformansi, scab [Gladosporium earpQ2jhilum]y md brown rot 
[Sderotinia ciTierea], is substantially identical with that recom- 
mended in Circular 174 of the New Jersey Agricultural Experiment 
Station [see this Review, iv, p. 746]. 
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Rankin (W. H.). Raspberry mosaic control in Hudson River 
Valley.— Proc. Neio York State Hort. Ixxi, pp. 173-178, 
1926. 

Reverting to the mosaic eradication experiments of 1923 [see 
this Revletu, iv, p. 176], the writer attributes the comparative 
failure of roguing in the Hudson River Valley primarily to the 
fact that the^susceptible Cayuga and Seneca varieties were used 
for testing the method. Inadequate knowledge concerning the 
nature and extent of insect transmission was among the other 
factors militating against its success. The extended cultivation 
the resistant varieties Outhbert, June, Ontario, and possibly of 
Newman, is recommended. 

Gaebowski (L.) & Leszczenko (P.). Zrassanie Agrestu przeciw 
maczniakowi amerykansMemu (Spkaerotheca mors-uvae Berk. 
et^Gurt.). [Treatment of Gooseberry against American mildew 
(Sphaerotheca mors-uvae Berk, et Curt.).] — Ghoroby i SzhochiiJd 
Roslin [Diseases and Pests of Plants'll Warsaw, i, 4; pp. 12-21, 
1925* [French summary. Received April, 1926.] 

The results of a series of experiments made in 1924 at the School 
of Agriculture at Swiecie [Schwetz], Poland, on the control of the 
American mildew (Sphaerotheca mors-uvae) of gooseberry, indicated, 
in accordance with the results previously obUined by the senior 
author in the Crimea [see this Review, ii, p. 69], that the disease is 
best controlled by weak solutions (0*01 to 0-02 per cent.) of arsenate 
or arsenite of soda applied after the setting of the fruit ; spraying 
the bushes before the bursting of the buds did not control the 
disease to any appreciable degree. Among the other preparations 
tested the next best results were obtained with a 0*2 per cent, 
solution of caustic soda, which did not cause any injury to the 
leaves. Burgundy mixture gave much less reliable results, and a 
1 per cent, solution of carbonate of soda gave practically no control. 
The injury to the leaves caused by the arsenical salts may be 
minimized by avoiding spraying the bushes during unfavourable 
conditions, such as wet weather. 

It is stated that in 1925 Sphaerotheca mors-uvae was exception- 
ally heavily parasitized by Gkinnoholus cesatii, which is endemic 
in the locality. 

Laubekt (R.)* Die Gloeosporium-raule der in BeutscMand 
gehandelten Bananen. [The Gloeosporium rot of Bananas 
on the German markets.] — Mitt. Gesellsch. Vorratsschiitz, ii, 2, 
pp. 19-21, 1926. 

A brief popular account is given of the fruit rot of bananas 
caused by Gloeosporium musarum \me this Review, iv, p. 103] 
which is stated to be very prevalent in consignments supplied to 
the German markets from Jamaica and elsewhere. In 1910 the 
writer expressed the view (Gartenflora, lix, p. 409) that the causal 
organism of this decay in Germany is a distinct biological form of 
the fungus and proposed the name G. musarum var. importatum 
(spores 9 to 24 by 6 to 7 p). Subsequently it has been suggested 
that the organism in question is identical with, or very closely 
related to, G/fructigenum i. americana. 


506 


Bmncliy top — wliat it is, how to detect it, what to do. — Queens«‘ 
land Agric. Joiirn., xxv, 3, pp. 259-268, 9 pL, 1926. 

In this paper, compiled by the Bunchy Top Investigation Com- 
mittee, the principal available information on the etiology, symp- 
toms, and control of bunchy top of bananas [see this Eevieii\ y, 
p. 310], under Queensland conditions, is summarized and presented 
in a popular form. The role of the dark banana aphis [Pentalonia 
nigronervosal in the transmission of the disease is explained. 
During January, 1926, bunchy top was found in the area between 
the Brisbane and Caboolture Kivers, from which district suckers 
have recently been sent to all parts of Queensland. Moreover, the 
disease is now present in all plantations inspected, both north and 
south of the Caboolture River, which received suckers from the 
infected area as far back as 1928. Full directions are given for 
the detection of the disease and a proclamation of 21st January, 
1926, prohibiting the movement of infected suckers, is reprinted. 

Hokke (W. T.). Preliminary notes on Avocado fruit decay. — Abs. 
in JPJiytopath.^ xvi, 1, p. 80, 1926. 

Ripe fruits of avocado [Persea gratissima] are stated to be 
subject to a wmund decay due to Rkizoiyus nigricans, the mycelium 
of which is also capable of slowly penetrating the sound surface. 
The seed is not injured. An active dark rot, sometimes'* accom- 
panied by dry decay of the seed, is caused in Florida by a fungus 
probably identical wdth Diplodm natalensis, \Y]ii\e Colletotriclmm 
gloeosp)orioides and Pestalozzia sp. are also conspicuous in decaying 
fruits in this region. California fruits decay mainly as a result of 
infection by species of Alternaria, Gladosporiiim, Fusariumi, and 
other moulds. The rots produced are slow acting and rather dry. 
Bacteria are abundant in late stages of decomposition. 

Smith (C. 0.). Blast of Avocados — a bacterial disease. — Cali- 
fornia CitTograph, xi, 5, p. 163, 1 fig., 1926. 

A new fruit blemish of the avocado [Persea gratissima], appa- 
rently due to the organism responsible for citrus blast {Pseudomonas 
citripmUale), Yim investigated in California in 1925. The fruit 
exhibited a marked cracking, especially near the blossom end, and 
definite brownish or black, irregular or nearly circular spots were 
situated near or round the lenticels. At maturity the lesions, 
which are purely superficial, measure | to J inch or more in 
"diameter. ■ 

The causal organism was isolated from two lots of Knight 
avocados and inoculated into lemons with positive results. Inocu- 
lations through wounds on the succulent twigs and unripe fruit 
of a seedling avocado produced the typical symptoms of the disease. 
Cultures of P. citripwtecde from oranges also gave positive results 
on avocados. A superficial, dark leaf spot -was produced by brushing 
the blast organism either from citrus or avocado on to the under 
side of avocado leaves. 

The disease is reported to occur along the foothills from Pasa- 
dena to Glendora, at North Whittier Heights, East Whittier, and 
perhaps elsewhere. The Knight variety appears to be most sus- 
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eeptible, Taft also being severely affected in certain localities, while 
Fiierte .seems to be resistant. 

Skinner (J, J.) & Demaeee (J. B.). Relation of soil conditions 
and orcliard management to the rosette of Pecan trees, — 
ILS. Dept of Agric. Bull. 1378, 16 pp., 8 pL, 1926. 

In this bulletin/a description, is given of experiments in soil 
treatment carried out on two orchards badly affected with pecan 
rosette [see this Bevieiu, i, p. 440] in Georgia, in order to study the 
effect of soil conditions and of fertilizers of various composition on 
the disease. 

The results obtained in one of the orchards showed that ploughing, 
thorough cultivation, and the growing and turning in of two green 
manure crops each year was followed by a gradual improvement, 
resulting in the appai'ently complete disappearance of all rosette 
symptoms and a return to the normal production of nuts. In the 
other orchard, where ploughing was omitted and the land only sub- 
mitted to a single light disc treatment annually, the grasses and 
weeds being allowed to grow and removed later as hay, a marked 
increase in the symptoms of rosette was observed. 

A close correlation was found, as a result of soil examination, 
between soils having a high nitrogen and organic matter content 
and productive non-rosetted trees, while the trees growing in soil 
with low nitrogen and organic matter Avere liable to be rosetted. 

No evidence was obtained in regard to the influence of particular 
fertilizers on the disease. 

Szell (L. v.). Einfaciie Barstellung von feinstanbigem Kupfer- 
kalk- und Knpferscliwefelpulver anf nassem Wage . [Simple 
preparation of copper-lime and copper-sulphur dust by a liquid 
method.] — Fortschr. der Lcmdivhisch. [Vienna], i, 8, pp. 256- 
257, 1926. 

Directions are given for the preparation of two dusts suitable for 
general use in the orchard and vineyard for the control of various 
fungous diseases, e.g., Plasmopara viticola, Eoaoascus [l^aphrinal 
deformans, Fusicladium, Phytophthora, and the like. Copper- 
lime dust should be made in a barrel with a volume of 1 to 1‘5 
hectol, in which 20 kg. of lime, composed of particles the size of a 
hazel-nut, and 20 kg. of crystallized, coarsely ground copper sul- 
phate are stirred with 3 1. of warm /well water, the resulting mix- 
ture being put through a sieve of 100 to 120 mesh. The addition 
.to this mixture of 30 to 50 per cent, of finely granular sulphur 
( 60 ® to 70 ° Chancel) will produce a satisfactory copper-sulphur 
■'dust.' "■; 

■ Shear (CVL.) & Clements (F. E.). The condition- and needs of 
■systematic mycology,^ — Science, N.S., Ixiii,- 1633, pp. 393-395, 

... 1926.,-'.,.'-.""' ■ A 

^ After a brief discussion of the economic and scientific significance 
of mycology, the writers attempt to account for the dearth, especially 
in America, of investigators and students of the taxonomy of the 
fungi. Among the reasons for the scarcity of workers in this wide 
field are mentioned the lack of sufficient reliable and attractive 
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textbooks and monographs on the subject; the inconsistency and 
irregularity in the use of Latin names ; and the continuous sub- 
division and duplication of genera and species. The existing funda- 
mental differences of opinion as to the settlement of nomenclatorial 
problems could, in the writers’ view, be resolved by adherence to 
general usage, the names to be adopted being determined by a com- 
mittee of systematic mycologists. Such a committee would also 
restrict the constant multiplication of genera and species. 

Stevenson, (J. A.). Foreign plant diseases. A manual of 
economic plant diseases which are new or not widely dis- 
tributed in the United States. — U.S, Dept, of Agric., Fed. 
Sort. Board, Washington, Govt. Printing Office, 198 pp., 
1926. 

This publication, which has been prepared primarily to assist 
officers of the United States Federal Horticultural Board in the 
enforcement of plant quarantines, is based on the data contained in 
the host index of foreign plant diseases, comprising several hundred 
thousand entries, maintained in the Office of Foreign Plant Quaran- 
tines of the Federal Horticultural Board. An alphabetical arrange- 
ment, according to their scientific names, has been followed both 
for the hosts and the causal organisms of the diseases thereunder. 
Species of parasitic fungi or bacteria known to occur more or less 
widely in the United States have been excluded, but some reported 
from restricted areas are included in order to gua^xl against further 
importation. A few fungi of major importance and comparatively 
recent introduction, e. g., Endothia parasitica, the cause of chestnut 
blight, and Gronartinm ribicola, which is responsible for white pine 
blister rust, are also listed. Under each fungus or bacterium in- 
cluded in the survey is given a very brief summary of the symptoms 
of the disease produced by it, together with its specific hosts and 
distribution. The nomenclature is stated to follow current usage in 
the United States. Common names of the host plants are generally 
given, in addition to the scientific names. 

The list forms a useful index to the more important parasitic 
fungi found outside the United States on a number of cultivated 
and wild plants of economic importance. 

Buchheim (A.). FhyiJopathologisclie Forscbting und Schadlings- 
bekampfung in der Sowietnnion Rnssland. [Phy topathologi- 
cal research and pest control in Soviet Russia.] — Angew. Bot, 
viii, 1, pp. 1-7, 1926. * 

After a cursory review of the development of phytopathological 
research in Russia since Woronin’s discovery of the heteroecism of 
Bclerotinia in the early seventies of the last century, the author 
outlines the present organization of the plant protection service in 
Soviet Russia, headed by the Section for Plant Protection (Ozra) of 
the Commissariat for Agriculture. In most of the capital towns of 
the various governments in the Union are instituted Plant Protec- 
tion Stations (each comprising a section for mycology and a section 
for entomology), staffed by specialists and practical instructors. 
The latter are sent into the various districts to guide and help the 
agriculturists in the control of pests and diseases, their chief activity 
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being at the present time directed towards the popnlarization of 
cereS seed treatment against the various smuts which have attained 
a threatening extension in the country. As an example of the 
results attained by this propaganda, the statement is made that 
while in 1924 only about 85,000 tons of cereal seed were treated 
against smut, in 1925 this figure rose to over 130,000 tons (about 
2 per cent, of the total used in that year). 

Besides Plant Protection Stations, there also exist in Moscow and 
in the provinces Phytopathological Experiment Stations engaged 
on more purely scientific research. Of particular practical interest 
is the work done at the KharkofiF Experiment Station in regard 
to the effect of stable manure on the incidence and severity of cereal 
smuts. It was conclusively shown that while in the early stages of 
growth of the various cereals the number of infected plants was in- 
creased in manured plots, in the final result the incidence of smut 
was decreased owing to the more vigorous development of the plants, 
which allowed them to outgrow the smut mycelium present in their 
tissues. Interesting also is Spangenberg’s investigation [already 
noticed from another source ; see this Revieio, v,p. 153] on the rela- 
tive resistance of spring wheats to Tilletia tHtici, In Piatigorsk 
[government of Terek, Caucasus] A. I. Lobik investigated the rela- 
tion of the spore charge per wheat grain in seed samples to the 
severity of attack of the crop by Tilletia, and believes that up to 
500 spores per grain the attack is mild, from 500 to 2,500 spores 
the attack is of average severity, and with over 2,500 spores the 
attack is wsevere. ■ . 

Of recent years reports have been sent from some regions record- 
ing the occurrence of a strain of Tilletia secalis on x*ye which was 
shown not to be able, under natural conditions, to pass from rye 
to wheat. It would appear that this form requires particular con- 
ditions for its development, probably in relation to spore germina- 
tion, which it does not find in the wheat crop in the localities where 
it occurs, 

Johnson (J.). Mosaic diseases on differential hosts. — Phytopath,, 
xvi, 2, pp. 141-149, 5 pi., 1926. 

Ill this paper evidence is presented that at least five distinct 
types of mosaic may occur on tobacco, tomato, and other members 
of the Solanaceae, excluding potatoes, which form the subject of a 
separate investigation [see also this Review, v, p. 314]. 

The four additional mosaics are (1) cucumber mosaic, (2) petunia 
mosaic, (3) speckled tobacco mosaic, and (4) mild tobacco mosaic. 
The tobacco seedlings used in the experiments were grown infertile 
soil at 27® to 82® G. and were generally inoculated by means of 
needle punctures. The incubation period was found to be shortest 
for ordinary tobacco mosaic (which was used for comparative pur- 
poses), somewhat longer for petunia and speckled tobacco mosaic, 
and longest for cucumber and mild tobacco mosaic. The average 
percentage of infection was highest with ordinary and speckled 
tobacco mosaic (84 out of 85 and 91 out of 100, respectively) and 
lowest with cucumber (57 out of 105). Ordinary tobacco mosaic 
retains its infeetiveness for years [see this Review, y, p. 194], 
whereas that of cucumber mosaic is' usually limited to less than 
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two days in liquid tobacco extract and to two or three weeks in 
slowly drying leaves. Petunia mosaic is similar to cucmnber mosaic 
in this respectj while the speckled tobacco mosaic is considerably 
more resistant to adverse conditions. 

The symptoms of these five mosaics are quite distinct on tobacco 
seedlings, except in the case of petunia and speckled tobacco mosaic, 
which appear to produce an almost identical condition. The viruses 
of these two forms of mosaic can be differentiated on Nicotiana 
glutinosa [see this Review, v, p. 140], petunia, poke weed [Phyto- 
lacca decandra\ and probably on Phy salts, as well as by their 
comparative longevity outside the host. The viruses of petunia 
and cucumber mosaic are best distinguished on N, rustica, tomato, 
and petunia. 

Tobacco mosaic was found to produce symptoms on a new host, 
Sokmum rostratiim^Sind to cause conspicuous lesions on the wounded 
stems of Datura stramonium, potato, pepper, and other plants. 
N. glutinosa and N. rustica were sometimes killed by these stem 
lesions, though there were no symptoms of mosaic in the foliage 
of the former. Pf. glauca was distinctly stunted but with little or 
no mottling as a result of infection by tobacco mosaic. Eggplants 
[8. melongenc{\ were only infected by this mosaic with difficulty 
and seldom showed mottling, though stunting and stem or leaf 
necrosis were marked in young plants. 

Cucumber mosaic usually produces larger chlorotic areas on 
tobacco than ordinary tobacco mosaic, especially near the tips of 
young leaves. The symptoms of this virus on if. glutinosa consist 
chiefly of mottling and malformation. Tomato foliage infected by 
cucumber mosaic develops a characteristic malformation known as 
‘ maiden-hair fern ' type of leaf. Petunia and pokeweed appear to 
be specially susceptible to cucumber mosaic and the former also to 
the speckled tobacco mosaic. On if. glauca the mottling which 
develops as a result of infection with speckled tobacco or petunia 
mosaic is very faint and sometimes accompanied by a scattered 
purplish tint. 

Mild mosaic on tobacco is so readily masked that the symptoms 
often disappear and reappear intermittently. On if how- 

ever, decided malformation may occur, while if. glutinosa may be 
killed without mottling. Very marked symptoms developed on 
Phy salts, which may be regarded as a good differential host for this 
type of mosaic. 

MasUI (K.). a study of the mycorrhiza of Abies firma, S, et 2., 

. with special reference to its mycorrhizal fungus, Cantharellus 
doccosus, Schw. — Mem. OolL Sci., Kyoto Imper, Univ., Ser. B, 
ii, 1, pp. 15-84, 4 pL, 26 figs., 10 diags., 1926. 

In 1923 the writer observed Cantharellus floccosus growing- 
on the mycorrhizal roots of a fir tree {Abies firma) near Kjmto, 
Japan. 

The fructifications of the fungus were found to originate (1) directly 
on the infected roots of the tree; (2) at the termination of the my- 
celial strands developing from the infected roots ; (3) on a mycelial 
network interwoven by the hypbae projected from numerous small 
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mycorrhiza; and (4) occasionally as a lateral branch of an old 
fruiting body. : 

A histological examination of the mycorrhizal root revealed the 
presence not only ot a fungous mantle and Hartigs network, but 
also of intracellular hyphae. . 

The fungous infection on young roots is thought to be possibly 
due to the hyphae and mycelial strands given off from the pre- 
existing*' mycorrhiza as well as to those developing from the spores. 
Young roots branching off from the infected mother-root may be 
directly infected by the mycelium of the mantle. 

The rate of growth of the main lateral roots of A. firona was 
shown to be diminished by infection with C. floccosus, which some- 
times proves fatal to 60 to 90 per cent, of the roots during July and 
August. 

Very detailed evidence is given to support the view that the 
fungus is parasitic. 

Generally speaking, the dimensions of the fructifications are 
proportionate to the size of the roots from which they develop. 
They do not occur under or near young fir trees on account 
of the depth of the roots in the soil, and they are not found in 
damp soil. The presence of G. fioccoms is an indication of the 
localization of the growing roots of A, jirma in the superficial 
layers of the soil. 

The macroscopic and microscopic characters of (7. floccosus, which 
also forms mycorrhiza on A. mayriana, are described in detail. 

Petrescu (C.). Contribution a I’^tude de Fassociation Mologique 
de quelques esp^ces de Fapilionacees (L^gumineuses) avec 
des especes de champignons du genre XTromyces. [Contribu- 
tion to the study of the biological association of some species 
of Papilionaceae (Leguminosae) with species of fungi of the 
genus Uromyces^ — Gomptes rendns /7oc. de BioL, 10, 

pp. 717-720, 1926. 

In continuation of his previous researches [see this Revieio, iii, 
p. 474] the writer gives notes on the biological equilibrium estab- 
lished in the case of Uromyces fabae on Vicia villosa, F. sativa, F. 
tenuifolm, and F. sepimn, the host being somewhat injured in the 
first three cases; of U^pisi on Fiswn sativum, Lathy rus prat ensis, 
and i. in which, when the fungus developed on the calyx 

of infected pea plants, the germination of the seeds was prevented 
except in richly manured soils, while the general biological equili- 
brium was more or less disturbed in the case of L. tuherosns] and 
of T7. loti on Lotus cornieulatus and X. teyiuifolius, both of which 
were injured. , ■■■'■; ■, 

PlEEAESKi (A.). ziemuiaczauy w. Wojewodztwie Sl|,sMem w 

roku 1025. [Wart disease of Potatoes in the province of 
Silesia in l92bi\—Ghoroby i SzImdm^^^ Roslin [piseases and 
Pests of Rlants’l, ffctrsaw, i, 4, pp. 1-11, 1 map, 1925. [German 
summary. Received April, 1926.] 

This is a detailed report on the occurrence of potato wart disease 
Iflyrnhytrimu efiddbuMc'imil in Polish Silesia, based on a care- 
tul survey made in 1924 and 1925. So far, the disease has been 


discovered only in the districts of Katowice and Rybnik, in small- 
holdings and labourers’ gardens in the neighbourhood of industrial 
towns, where potatoes are cultivated year after year on the same 
land. In all, 96 fields of a total area of about 28 hectares have 
been found to be infected, the intensity of infection varying from 
traces in one locality to 100 per cent, in Brzezie, which, together 
with Paruszowice, is the most important centre of infection. 

Miscellaneous notes. Trials of Potatoes for immunity from wart 
disease, 192B.~JouTn. Min. Agric., xxxii, 12, pp. 1151-1153, 
1926. 

The annual trials of new varieties of potato in regard to their 
immunity from wart disease [Synchytrium endohioticum'] were 
continued in 1925 by the National Institute of Agricultural Botany, 
at Ormskirk, Lancashire. The results were considered by a small 
committee of representatives of the Ministry of Agriculture, England, 
the Board of Agriculture for Scotland, and the Ministry of Agricul- 
ture for Northern Ireland, and co-ordinated with the results of the 
trials made at the testing stations of the two last-named Depart- 
ments at Philipstoun and Kilkeel. During the early summer the 
weather conditions were unfavourable for the development of the 
■wart disease, and it was therefore decided not to recommend for 
approval any of the first-early varieties which stood the tests in 
that year. A brief botanical description is given of the five new 
late or maincrop varieties approved in 1925 as immune from the 
disease, and of two varieties approved after the 1924 trials, but 
only recently placed on the market. These varieties are : Celurca, 
Dunaverney, Grannispud, The Mac, Main’s Triumph, Response, and 
Wonderful. 

SOHLifMBERGER [0.]. Piiuf Jahre Keichskrehsprufungeu. [Five 
years’ State trials for wart disease.] — Deutsche Landiu. Presse, 
liii, i’, p. 1, 1926. 

In connexion with the recent issue, by the Biologische Reichsan- 
stalt (Berlin, Dahlem), of the annual leaflet on potato wart disease 
[Sy nchytriuni endobioticum],a,hYiei account is given of the methods 
and progress of the work of varietal selection in Germany. In 
1921 the number of immune varieties known was 7 ; highly resis- 
tant 34; and susceptible 95. The corresponding figures for 1925 
were 32, 26, and 153. Refex-enee is made to the value of the 
investigations of Spieckei^mann and Kotthoff [see this Review, 
iv, p. 600], resulting in the facilitation of laboratory tests for 
varietal reaction to the fungus. 
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SCHLUMBERGER [0.]. Die Produktion krebsfester aHerkanuter 
Pflaiizkartoffeln in DentscMand im Jakre 1925. [The pro- 
duction of wart-resistant, certified seed Potatoes in Germany 
in the year 1925*] — Deidsche Landw. Presse^ liii, 10, pp. 113- 
114, 1926. 

A further extension of the area devoted to the production in 
Germany of seed potatoes immune from wart disease \_8yncliytrium 
emiohioticiimi: see this iii, p. 600 ; iv, p. 697 ; andv,p. 512] 

has been recorded, namely, from 15,224 heet. in 1924 to 17,718 
hect. in 1925. With an average yield of certified seed potatoes of 
400 cwt. per hect., the available quantity in 1925 is estimated at 
7,087,374 cwt. compared with 6,089,914 ^cwt. in 1924. The popu- 
larity of Thiele’s Ivuckuck has been maintained and Modrow's 
Direktor Johanssen is steadily gaining recognition. The largest 
quantities of certified seed in 1925 were produced by von Kameke's 
Parnassia, Modrow's Preussen, von Kameke's Pepo, and Richter's 
Jubel, in the order named. . ■ 

De Bruyn (Helena L. G.). ■ The overwintering of Phytoplitliora 
infestans (Mont^^^^ By.— Phytopath., xvi, 2, pp. 121-140, 

3 figs., , 1926." 

In continuation of her previous investigations on the saprophytic 
existence ol Phytophthom inf estans [see this Review, !, p. 399], the 
author conducted a further series of experiments in which the 
fungus, growing on various media at different stages of develop- 
ment, was exposed to a temperature range of — 9^ to — 26° C. for 
periods. .of varying; duration. 

The oospores and resting forms (the term applied to all bodies 
wdiich resemble oogonia or oospores in having a thick wall, but 
differ from the normal sexual spores in various particulars) were 
found to be capable of enduring a temperature of — 20°^ to — 26° for 
five days under dry conditions. The fungus grows best on old, 
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partially decayed plants, parts of which are present in most soils. 
Abundant moisture is necessary for the profuse development of 
P. infestcms, but the capacity of the organism to withstand cold 
and desiccation (especially in manure, bog soil, and leaf mould) is 
probably sufficient to ensure its hibernation in the field. Should 
favourable conditions for this purpose exist in only a fraction of 
the field, an epidemic may occur in the following spring. 

Under De Bary’s assumption that infection by P. infest ans arises 
exclusively in the tuber, a careful inspection of seed potatoes might 
be expected to prevent an epidemic of blight, especially in a year 
following a dry summer. The discovery of the occurrence of 
hibernation in the field, however, greatly invalidates the utility of 
this method of control, without suggesting any substitute, since 
the destruction of the fungus in the soil is at present impracticable. 

Simpson (D.). Sprays against blight in Potatoes and Tomatoes. 
— States Exper. Farm, Jersey, Leaflet, 4 pp., 1926. 

Brief directions are given for the preparation and application of 
the following sprays for the control of late blight of potatoes and 
tomatoes [Phytophthora infestans] under Jersey (Channel Islands) 
conditions. (1) Bordeaux mixture, consisting of 10 lb. copper sul- 
phate and 5 lb. fresh lime per 100 galls, water (or smaller quantities 
pro rata), (2) Burgundy mixture : 10 lb. copper sulphate and 
1:.^ lb. washing soda per 100 galls. (3) Caustic soda mixture: 
10 lb. copper sulphate and lb. caustic soda per 100 galls. The 
quantity of spray required is 1 to 2 galls, per Jersey perch. Nos. 
(1) and (3) are stated to be the most effective preparations. The 
efficacy of one application lasts for 10 to 14 days unless rain falls. 
The sterilization of tomato canes after harvest with formaldehyde 
(1 gall, in 20 galls, water) for the destruction of blight and sleepy 
dismse [Ver tic illium albo-atrum'] spores is recommended, 

Bkaun (H.). Ueber den Wert der Kartoffelbeiznng, insbesondere 
liber die M5glichkeit der Hypochnusbekampfang mit Hilfe 
der Beiziing. [On the value of Potato disinfection, with 
special reference to the possibility of Hypochnus control wuth 
the aid of steeping .]— der Landwirtsch, [Vienna], 1, 6, 
pp. .201-206, 1926. 

After reviewing the principal contemporary literature on the 
possibilities of controlling the Hypoclmus disease of potatoes [Oor- 
ticium solanil by seed disinfection, the writer’s experiments on the 
lines of Gassners chemotherapeutical investigations on cereal fungi- 
cides [see this Eevieiu, ii, pp. 554-557 ; iv, p. 231] are briefly 
described. The concentrations necessary for the destruction of the 
hyphae were surprisingly low, namely, for formaldehyde (two 
hours’ immersion;, 0*1 per cent.; uspulun and germisan, 0*025 per 
cent.; segetan, 0*00625 per cent. ; and corrosive sublimate, 0-0025 
per cent. The sclerotia, on the other hand, were very resistant, 
tho dosis Giorativa being as follows : formaldehyde, 0*66 per cent. ; 
uspulun and germisan, 2 per cent. ; segetan, 0*25 per cent. ; and 
corrosive sublimate, 0*2 per cent. The dosis toxica for formalde- 
hyde was 0*66 per cent.; uspulun, 2 per cent. ; germisan, 1 per 
cent.; segetan, 0*2 per cent, ; and corrosive sublimate, 0*1 per cent. 


515 



The chemotherapeutical index was found to be as follows : form- 
aldehyde and uspulim, 1 ; germisan, 2 ; segetan, 1-25 ; and corro- 
sive sublimate, 2. Taking the upper limit for the index as 0*5 it 
would appear that none of the disinfectants used in these tests is 
entirely satisfactory. 

McKay (M. B.). Further studies of Potato wilt caused by Terti- 
cillium allbo-atrum.' — Journ-. Agric. Res., xxxii, 5,pp. 437— 470, 
7 pL, 3 diags.j 2 graphs, 1926. 

Continuing his studies on the potato wilt caused by V erticilliiim 
alho-atriim [see this Review, i, p. 83], the author presents further 
evidence which confirms the conclusion that the presence or 
absence of this fungus cannot be reliably determined from a mere 
inspection of the tubers. Little reliance can be placed on tuber 
discoloration as a sign of wilt attack, nor upon the practice of 
discarding the discoloured stem end portions of infected tubers and 
planting the eye ends as a means of control. Spread from one 
plant to another takes place through contact of the root systems 
during the growing season. 

Frequently, wilt-diseased plants (probably late infections) show 
no external symptoms, and consequently efiective control by roguing 
can only be carried out by removing not only the visibly diseased 
individuals, but also the next adjoining apparently healthy plants 
on either side. This ‘ three-plant method ’ has resulted in reducing 
wilt from slightly more than 22 per cent, in the growing crop to 
3*2 per cent, infection in the tubers within a single season, whereas 
where roguing was limited to the visibly diseased plants, the 
quantity of infected tubers was 8*4 per cent. 

Infection by Y, alho-atrum takes place through the roots and 
not through the seed piece when produced by artificial contamina- 
tion of the soil, which is not the case in the wilt caused by 
Fusarium oxysporum. Infection occurred freely when inoculum 
was placed at a depth of nine inches below the seed piece and also 
30 to 45 inches horizontally from the seed piece. 

Viability tests have shown that the fungus survives very readily 
in old potato tops in the soil through a single winter but not 
through two seasons. Field tests showed that rotation with non- 
susceptible crops for three or four years can be considered a com- 
pletely effective method of eliminating the fungus from the soil. 

None of the twelve potato varieties tested shows any noticeable 
resistance to Verticillmm wilt. 

Moeris (H. E.). Field wilt (Fusarium) of Potatoes. — Montana 
Agric, Exper, Stat, Bull. 184, 14 pp., 2 figs., ,1926. 

Fusarium wilt of potatoes {F. oxysporum or F. oxysporum var. 
asclerotium) [see this Revieiv, iii, p. 63] is stated to be universally 
present in Montana, where it causes losses ranging from a trace to 
15 per cent, of the crop. The symptoms do not become noticeable 
until the plants are about 1 ft. high, when the lower leaves lose 
their lustre, droop, and finally die, sometimes before the tubers 
reach a marketable size. The brown discoloration of the vascular 
ring (which has suggested the terms ' internal browning ' and ' net 
necrosis') is very conspicuous in well-defined cases. Vascular 
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discoloration, however, has been found by the writer and others to be 
by no means a reliable indication of thp disease, against which the 
use of selected seed and three to six years’ crop rotation is recom- 
mended. 

Morris (H. E.). storage dry rot of Potatoes. — Montana Agric. 
Ex 2 oer, Stat Bull. 183, 10 pp., 2 figs., 1926. 

Dry rot of stored potatoes, caused by Fusarium trichothecioides, 
F. discolor var. sulphureihin, F. siibpallichim var. roseum, and F, 
clavatum [see this Revie%v, iii, p. 63], is stated to be generally dis- 
tributed in the United States, and to be responsible for an average 
annual loss of 4 to 5 per cent, of the stock. The most susceptible 
varieties, under Montana conditions, have been found to be Early 
Acme, Blue Victor, Early Breakfast, Early Ohio, Improved Early 
Rose, and Green Mountain. The disease imparts a wrinkled, sunken 
appearance to the surface of the tubers, the infected tissue assuming 
a light brown to black tinge. Under moist conditions and at 
temperatures near 77® F. the first symptoms usually appear in 
about four days, and the tubers may be destroyed in three to five 
weeks. Good control can be ensured by storing the potatoes in 
a dry, well-ventilated place at 35® to 40®. Cellars or storehouses 
in which rot has occurred should be sprayed with copper sulphate 
or formalin solution (1 lb. per 10 galls, water) or fumigated with 
formaldehyde gas, before use. 

Moore (H, C.). Hollow heart of Potatoes. — Quart. Bull. Michigan 
Agric. Exper. Skd., viii, 3, pp. 114-118, 1926. 

In 1924 and 1925 many cars of potatoes from Michigan and 
other northern States are stated to have been rejected on account 
of hollow heart [see this Review, iii, p. 476], which is characterized 
by a lens-shaped cavity, surrounded by brown, discoloured flesh, at 
the centre of the affected tuber. According to the standards of the 
United States No. 1 grade of potatoes, not more than 6 per cent, 
by weight of tubers suffering from this condition is permitted. 

This disturbance is believed to be associated with conditions 
favouring excessively rapid tuber development. Thus the heavy 
rainfall in August, 1924, is believed to have been an important 
factor in the prevalence of hollow heart, while inspection reports 
of certified seed potatoes in the autumn of 1925 showed practi- 
cally no trace of this disease in the north-west of the Lower 
Peninsula, where dry conditions prevailed during j^late July and 
throughout August. 

The results of artificial irrigation experiments [which are briefly 
described and presented in tabular form] gave further evidence of 
the importance of moisture in the etiology of hollow heart. Close 
spacing (36 by 18 inches) reduced the incidence of this disease and 
increased the yield. 

Varieties of the Rural type, e. g., Rural New Yorker No. 2, 
Carman No. 3, Russet Rural, &c., together with Irish Cobbler, Early 
Ohio, and Spaulding Rose, , have been found the most severely 
affected by hollow heart. 

. Among the cultural methods recommended for the control of this 
disease are rotation of the potato crop with legumes ; application 


5ir 


of organic manure several months before planting; use of certified 
seed; and early planting to ensure maturity before the first frost. 

YouNO (V, H.). Observations on the stem rot of Bice ^caused by 
Sclerotiniii oryzae Catt. — ~Abs. in Phyto^xttJi.^ xvi, 1, p, 86, 
1926. 

Stem rot caused hy SclerotiuTn oryzae is stated to be the most 
serious disease of rice in Arkansas, all commercial varieties being 
attacked over a wide area. The incidence of the disease may be 
decreased by allowing infected fields to lie fallow for one season. 
The fungus also attacks red rice, a weed variety, which produces 
seed on iinirrigated land, thereby tiding the organism over the 
fallow period. As a rule diseased plants do not occur in numbers 
until after the final drainage, but infected red rice has been found 
a month before harvest, and the heaviest losses occur in fields con- 
taining such self-sown plants. Seedling infections were secured 
with pure cultures in vitro, though not observed in the open. The 
date and amount of infection were not influenced by high soil 
temperatures (22*5° to 35^ C.). Soil from infected fields gave 
positive results in the greenhouse. Growth of 8. oryzae on rice 
stubble after harvest results in a considerable increase in the amount 
of overwintering material. 

Gadd (C. H.). Hevea mildew. — Year-Booh Dept of Agric., Ceylon, 
1936, pp. 22-23, 1926. 

A brief description is given of the morphology of the Oiclium 
associated with abnormal leaf fall of Hevea rubber in Ceylon [see 
this Review, iv, p. 633], together with a short account of the 
symptoms of the disease, which would appear to be identical with 
that reported from Java [where the organism has been named 
0, heveae : see this Review, iv, p. 702]. 

The hyaline, septate conidiophores of the fungus, which measure 
up to 46 by 6 to 8 /i, abstrict short chains of not more than three 
hyaline, barrel-shaped, thin-walled conidia, constricted near the 
ends and measuring 30 to 33 by 12 to 16 y. 

It is thought possible that the fungus from one or more of the 
31 plants on which species of Oidium are already known to occur 
in Ceylon has adapted itself to Hevea as a new host. 

GabI) (0. H.) & Bertus (L. S.), A Bbizoctonia disease of Tigna. 
—Year-Book Dept of Agric., Ceylon, 1936, pp. 31-33, 2 pL, 
1926. 

The symptoms of the Rhizoctonia disease of Vigna oligo&perma, 
believed to be identical with that occurring in Java [see this 
Revieiv, iv, p. 564], are described. Under Ceylon conditions the 
fungus seldom produces spores on Vigna, but the perfect stage has 
been found on groundnuts (Arachis hypogaea) and identified as 
R. solant The crop is rarely destroyed outright in Ceylon, but 
the soil becomes badly infected with sclerotia and diseased leaves. 

The results of laboratory inoculation experiments showed that 
the fungus readily produces the symptoms of damping-off in seed- 
lings of the following species : cotton, French [Phaseolus 

vwlgaris], Dolicim laUab, Gliricidia maculata, Alhizzia moluccana, 
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Sesbania acideccta, GrotalctTia verrucosay Te^jhrosia kookerianay 
Hubam clover (Melilotus alba var. annua) ^ Indigofera siimatrana, 
Lima beans (P. lunatus), V. oligos 2 :>erma, and cow-pea (F. eatjang). 
On Galaiyogonixmi mucunoides, Tephrosia Candida, Indigofera 
arrecta, Gentrosema pubeseens, Glitoria cajanifolia, Gassia hirsuta, 
Grotalaria ineana, groundnut, and tobacco, the fungus causes a 
decay of the leaves and stem. On more woody plants the stems 
are ‘ ringed ’ by the attack and a swollen callus develops above 
the lesion. 

The control of the disease (which at the time of writing had just 
been found also on rice) is likely to prove difficult. F. oligosperma 
should be removed from infected areas and replaced by other cover 
crops {Indigofera endecaphylla has shown signs of resistance) 
propagated from cuttings. 

Kinney (A.). Cane diseases in the Hawaiian Islands.^ — Planter 
and Sugar Manufacturer, Ixxvi, 10, pp. 191-192, 1926. 

A brief account is given of each of the following diseases of sugar- 
cane occurring in the Hawaiian Islands : eye spot [Helmintho- 
sporium sacchari\ see this Pevie%v, v, p. 387]; mosaic, which is 
estimated to have caused a loss of only 0*6 per cent, of the crop of 
775,000 tons in 1925 ; chlorosis; Pahala blight [see this Revieiv, v, 
p. 326] in which dusting with manganous sulphate has led to the 
disappearance of the characteristic long yellow stripes on the 
foliage; and Lahaina disease '[see this Review, v, p. 327], which is 
a result of growth failure attributed to a number of factors. 

A[shby] (S. F.). Gumming disease of Sugar-cane in the British 
West Indies. — Prop, Agriculture, hi, 3, pp. 50-51, 1926. 

Towards the end of 1925 gumming disease of sugar-cane was 
observed in St. Kitts on the H 109 (originally from Hawaii), 
Ba 11569 (from Barbados), and Transparent varieties, as well as on 
a so-called ‘African’ (probably Bourbon) cane introduced from 
Sierra Leone in 1918. It is stated to be unlikely that the disease 
came with the varieties imported from Hawaii and Barbados (where 
it is not known to occur), and the outbreak is therefore probably 
traceable to the only known infected area in the West Indies, 
namely, Porto Eico [see this Review, v, p. 135]. 

The symptoms of the disease are briefly described. In St. Kitts 
the withering of the tips of striped leaves was very conspicuous 
after a month’s dry weather. Leaf striping was very prevalent on 
the Ba 6032 variety, though no gumming or reddening of the 
vascular bundles was apparent in the stalks. Leaf symptoms are 
considered to be a more sensitive indicator of the disease than the 
yellow exudation from the cut stalks. Under St. Kitts conditions 
Ba 6032 is very tolerant and a prolific yielder. Neither striping 
nor gumming was observed on BH 10 (12), SO 124, D116, or 
White Tanna. The presence of these symptoms on plant cane plots 
of Ba 11569, only introduced in 1924, strongly suggested transmis- 
sion from Ba 6032 by some aerial agency. D 109 was much 
affected by striping, but showed no gumming and gave a good 
yield, indicating a high degree of tolerance. It is hoped that the 
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disease may be eliminated in about two years by the use of resistant 
varieties, 

Two yellow bacteria were isolated from , affected material in St, 
Kitts, one of which behaves like Bacterium vascidaribm in culture. 

In St. Lucia, where the disease was also observed, the aflected 
canes were growing on heavy, low-lying soil. The desiccation of 
the leaf ends was less marked, but there was a greater tendency 
to striping of the inner leaves. Gumming was not detected in 
the stalks. 

CiFEKEi (R.) & Gonzalez Fbagoso (R.). Hongos parasites y 
saprofitos de la Spepublica Dominicaiia. (4^ Serie). [Para- 
sitic and saprophytic fungi of the Dominican Republic. 4th 
Series.]— RoZ. R. Soc, Esp. Hist. Nat, xxvi, 3, pp. 192-202, 6 
figs., 1926. 

Amongst the records of interest in this number of the series on 
parasitic and saprophytic fungi of the Dominican Republic [see 
this Review, v, p. 189], the following may be mentioned : CorticiU'ni 
koleroga on branches of coffee ; Fliytophthora faberi on fruits of 
cacao ; TMelaviopsis paradoxa on fruits of pineapple : Cercospora 
punicae on leaves of cultivated pomegranate ; C. apii on leaves of 
celery ; Gercosporella dominicana sp. nov., characterized by elon- 
gated, pyriform or clavate, hyaline conidia, 35 to 50 by 2 to 3*5 p, 
generally 4- to 5-septate, forming round, dry, reddish-brown, 
marginate spots, 1*5 to 3*5 mm. in diameter, on living leaves of 
Portulaca oleracea ; and Melanconmm sacchari, GoUetotriclium 
falcatum, and Sclerotimn rolfsii on sugar-cane. 

IvANOFF (B.). Hninn pacTHTCJinn napasuTH B^>pxy Ky^iTypEHTi hh 
pacTenra, noaBHJin ce be npo?T;oji3KeHi'ie na noejieji;HHT'fe nern 
rojijHHH ( 1921 - 1925 ). [Oryptogamic parasites of cultivated 
plants recorded in the course of the last five years (1921- . 
1925).] — Ceedeum no SeMJiedmjiuemo TLepuod. Bwjb. [Agric. 
Inform, Period, BulL\ Sofia, vii, 3, pp. 14-17, 1926. [German 
summary.] 

In this list brief descriptions are given of 26 species of parasitic 
fungi and bacteria (seven of which are stated to be new records for 
Bulgaria) which were not included in the previous lists published 
by the author [see this Review, iv, p. 418]. The following are of 
interest. 

Bacillus sesami MsbYk, 'wsbs found in two localities attacking the 
leaves and stems of sesame [Seeamum indicuoii] ; a thick, gummy, 
rapidly drying substance exuded from the surface of the black 
spots formed by the organism, the stems usually breaking down at 
the point attacked. Tilletia lev is was recorded in one district- on 
rye. Fusarium vasinfectum was found on lupins and on French 
beans ; the fungus is stated to overwinter in rotting plants that 
remain in the field. Qloeosporium phomoides on tomato fruits 
caused the appearance, towards maturity, of black dots, the size of 
a pin-head ; infection generally occurs through wounds, phyllo- 
sticta was recorded in the experimental field of the 

Plant Protection Station in Sofia on the leaves of French beans, on 
which it formed ochre-yellow spots. Phyllosticta malkofiii was 
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found on the leaves of cotton in one locality. Sphaerella mori 
caused severe injury in Svilengrad to the leaves of black mulberry 
[Morus nigra]^ on which it formed rounded, dark brown spots 
with reddish-brown margins. 

KaOUMOFF (N. a.). 0 HeCKOJIbKHX HOBBIX lira MaJIOHSBeCTHHX 

Bspiax. [Some new or little-known species.] — Morbi Plan- 
tarum, Leningrad, xiv, 4, pp. 137-149, 1 pL, 1 fig., 1926. 

Descriptions, wdth Latin diagnoses, of two new genera and ten 
new species of parasitic fungi from the governments of Leningrad 
and Novgorod are given, of which the following are of interest. 

Ascocalyx abietis n. gen., n. sp., on dying branches of Abies 
sihirica/m association vdth Pycnocalyx aSietis Naoum., of which 
it was shown to be the ascophorous stage. The author places this 
fungus among the Dermataceae close to Tympanis, from which it 
diflfers by the absence of an epithecium and the regularly eight- 
spored asci. Plioma dothicleicola^ parasitizing the stroma of 
Dothidea rihesia on red currants. Dothichiza piceana, on branches 
of Picea excelsa, Ascookyta solani-tuberosi, on living stems of 
the potato, on which it forms large, dilffuse, discoloured spots, 
frequently extending over several centimetres in length and 
often girdling the stem or even, in advanced ^ages, covering the 
whole of the latter. Such discoloured areas are thickly dotted 
with dark brown, sub-epidermal pycnidia, 80 to 160 by 50 to 130 p. 
The pycnidia arise in a radiating, articulate, dark brown mycelium 
under the epidermal cells. The spores are hyaline, ellipsoidal or 
cylindrical, very variable in size (from 3 to 4 by 2 up to 7 to 12 
by 3 p), usually one-septate, but the smaller spores generally con- 
tinuous. In its pathogenic and morphological characters this 
species is stated to resemble Phoma solanicola Prill, et Delacr., 
except for the presence of a septum in its spores, but the author 
was unable to compare the two organisms. 

Laxjbert (R.). Ein Beitrag zur Schmarotzerpilzflora von Bass- 
nitz. [A contribution to the parasitic fungus flora of Sass- 
nitz.'j—Hedwigia^ Ixvi, 2, pp. 93-102, 1926. 

During a visit to Sassnitz [Pomerania] in September, 1925, the 
writer collected and determined a number of parasitic (mostly leaf- 
inhabiting) fungi, which are here listed according to hosts. A new 
species of CylindTOsporium found on the pods of Lathyrns silvestHs 
is described but not specifically named, since it is doubtful if it is 
distinct from that described under the name Beptoria sil/uestHs by 
Passerini though certainly belonging to the former genus. 

Dufbenoy (J.). Ea vie parasitaire et la vie saprophyiiiqtue des 
Phytoplitlior^es. [The parasitic and saprophytic life of the 
Phytophthorae.] — Itev, Gen. des Sciences, xxxvii, 5, pp. 146-- 
149,1926. 

The principal current literature on the Phytophthorae, which 
the author regards as a natural group, including Pytkium, Pythia- 
cystis, Phytophthora, and Blepharospora, is reviewed and discussed, 
with special reference to their systematic position [see also this 
Review, v, p. 4], and the work of earlier investigators is also re- 
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called. The paper comprises the following sections : (l)_parasitism , 
(2) possibility of existence outside the host ; (3) life m the soil , 
(4) aquatic existence; (5) parasitic existence ; and (6) problem ot 
specilieity. In conclusion the writer emphasizes the need, both from 
a scientife and economic standpoint, for a rational classihcation ot 
•the Phytophthorae. 


Quintanilha (A.). Contribuicao ao estudo dos Syndiytrium* 
[Contribution to the study of the genus SyncJiytTmm^— e- 
printed from Bol. Soc, BrotericoTia) Ser. II, in, HO pp., 4 pi., 
1 fig., 1926. 

This comprehensive monograph on the genus Syncliytriiim com- 
prises an account of the evolutionary cycle of the morphological 
type of the genus ; a history of investigations on ^ oynehytriUTTb 
since its foundation in 1863 by De Bary and Woronin , a detailed 
study of S, ya^nllatum, first described by Farlow in 1885 as a 
parasite of Erodium cicutarium in California, and recently found 
by the writer on a new host, E. 'inoschcituffi, in Portugal, the two 
forms being considered, pending further observations and experi- 
ments, to be identical; a classification of the genus, which the 
writer subdivides into EusynchytriuTyi (inchiding S. endooioticuTyi 
and S, ixtpillahim) and Pycnochytrium, comprising 20 other 
species ; and a discussion of its systematic position and aflfinities. 
A biblography of 80 titles is appended. 


Cunningham (G. H.). Third supplement to the tJredinaceae and 
TTstilaginaceae of KTew Zealand. — TtcciiIS. New Zedlctnicl 
Ivi, pp. 74-80, 2 figs., 1926. 

Further additions are made to the rusts and smuts included in 
the author’s recent monographs of the existing New Zealand 
species [see this Review, iv, p. 248]. Chrysomyxa rkododendri 
is recorded on cultivated rhododendrons as an introduced species. 


Gadd (C. H.). a note on branch canker of Tea. — Tear-Book Dept 
of Agrie,, Ceylon, 1926, pp. 7-8, 1 pL, 1926. 

In this paper the writer draws attention to the misleading im- 
pression created by the use of the term ' branch canker ’ for two 
totally distinct types of injury: one caused by the attacks of such 
organisms as Macrophoma theicola, and the other resulting from a 
wood rot, generally starting from the pruning cut and frequently 
accelerated by the invasion of termites. The term " branch canker’ 
should be restricted to the former type of injury, while the latter, 
which is described in detail, should be known as wood rot. This 
condition may be prevented by the application of an antiseptic 
covering, such as tar, to the pruning cuts. On low-country estates, 
vj-here MacT 02 jhoma branch cankers are prevalent, it may be neces- 
sary to spray the bushes, after pruning, with Bordeaux mixture, 
but even in such cases the wounds require to be protected against 
rot by tarring, 'b ■ 

Gabb (C. H.) & Ragunathan (C.). A leaf disease of Tea caused 
by Macrophoma theicola Fetch. — Year-Book Dept of Agric,, 
Ceylon, 1926,^^, 16-18, 1 pL, 1926. ‘ 

The occurrence of Mam^opUoma theicola on tea leaves in the 
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Ragalla district in 1924 is reported. The affected foliage showed 
large, chocolate-coloured or reddish-brown areas with definite, 
irregular margins, separated from the healthy portion by a narrow 
yellow zone. The apical part of the leaf was most generally 
affected. Inoculation experiments made with pure cultures of the 
fungus gave positive results on wounded leaves only. On wounded 
stems symptoms similar to those of the well-known branch cankers 
[see preceding abstract] were produced. A comparison of the tea 
leaf fungus with M. theicola from typical branch cankers, which 
also infected wounded leaves, led to the conclusion that the two 
strains are morphologically identical. 

Bernaed (C.). Kankergezwellen op den Tlieestam. [Canker 

swellings on the Tea stem .] — De Thee^ vi, 2, pp. 40--42, 2 pL; 

1925. 

The occurrence of tumours, resembling those caused on various 
hosts by the crown gall organism (Bactermm tumefaciens), on the 
stems of tea plants in Java is briefly described. All the tissues of 
the stem are attacked, and the wood is abnormally thickened, 
hardened, and distorted. Secondary inf ection hj Ustidina maxima 
[Z7. zonata'ly Dermatea sp,, Ganoderma ferreibin [see this Revieiv, 
V, p. 54], and other fungi and bacteria has been observed on affected 
stems. On the roots small swellings may occur as the result of 
wounds. The stem tumours, which may attain a considerable size, 
have only been found sporadically, and appear to cause little 
damage. Infection has not been observed to spread to the neigh- 
bouring bushes. Further investigations are necessary before the 
disease can be definitely ascribed to Bad. twmefaciens. 

Park (M.). a die-back disease of Badap (Erytlirina litkosperma). 

—YeamBooh Dept, of Agric., Ceylon^ 1926, pp. 9-12, 2 pL, 

1926. 

The die-back of dadaps {Erythrina lithospeTma) first reported 
from the Badulla district in 1924 [see this Revieiu, v, p. 147] is 
described, and an account is given of the morphological and cultural 
characters of the species of Fmarium which was shown by inocu- 
lation experiments to be capable of causing the condition, especially 
on wounded stems and branches. 

The hyphae of the fungus on agar cultures are slender, regular, 
septate, hyaline, 1 to 2 in diameter, branching freely, and some- 
times showing anastomoses. The profuse mycelium is of a dirty 
white colour. Microconidia of variable shape, measuring on an 
average 7*2 by 3T /i, are formed on short, single conidiophores, 
while the generally 5-septate maeroconidia, which measure 54*2 by 
4*7 y, are borne in honey-, amber-, or yellow-brown sporodochia, 
up to 3 by 1*5 mm. by 1 mm. high. Smooth, thick-walled, inter- 
calary or terminal chlamydospores, 8 to 10 in diameter, may be 
formed singly or in chains of two to four on the mycelium or from 
the maeroconidia. 

The die-back of dadaps occurs in a serious form chiefly under 
unsuitable climatic conditions, excessive rainfall being an important 
factor in this connexion. The trees should be lopped in dry 
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weather, and the cut ends tarred as soon as the sap ceases to run. 
The abundant production of air-borne spores on dead tissue neces- 
sitates the immediate destruction of all infected material. 

Eckerson (Sophia H.). An organism of Tomato mosaic.— 

Ga 0 ,, Ixxxi, 2, pp. , 204-209, 4 pi. (1 coL), 1926. 

A description is given of the organisms observed by the writer 
since 1922 in mosaic tomato and other plants. 

Motile bodies were observed in all the mottled leaves of mosaic 
tomato plants, while very young individuals, before showing any 
trace of mottling, revealed hundreds of minute, rapidly moving 
organisms in the mesophyll cells, and the phloem cells contained 
elongated forms with a typically flagellate movement. Older leaves 
with pronounced mottling contained melon-shaped, spore-like forms 
with a hyaline membrane embedded in the few remaining chloro- 
plasts and occurring free in the cells. 

Of the many vital stains tested for the differentiation of these 
organisms, the combination of methylene blue and eosin was the 
most satisfactory for the small, and brilliant cresyl blue in combina- 
tion with acid fuchsin for the large bodies. For the observation 
of the organisms in a fixed position iron haematoxylin and azure 
eosin proved useful. 

Twenty “four hours after the inoculation of alteimate leaflets of 
a series of young tomato plants with filtered juice from mosaic 
plants, minute flagellate organisms were observed in the veins and 
adjacent mesophyll cells of the leaflets opposite to the inoculated 
ones, while in a few of the cells near the veins the chloroplasts were 
beginning to show signs of dissolution, accompanied by the presence 
of small organisms. 

The dissolution of the chloroplasts was progressive, and ten 
days after inoculation some of the leaflets were beginning to show 
mottling, accompanied by partial disorganization of the contents of 
the palisade cells. Twenty to thirty days after inoculation most 
of the cells had neither cytoplasm nor chloroplasts, and had become 
filled with melon-seed-shaped spores, which, when mature, have a 
highly refractive hyaline membrane of slight permeability and are 
difl&cult to stain. In the early stages many spore cases show a 
spiral filament still attached, while among the numerous detached 
tails on the slide are many minute flagellate forms. 

Peculiar bodies, resembling Japanese lanterns in the living tissue, 
were detected in two of the inoculated series. When stained with 
iron haematoxylin they clearly showed two or three organisms, of 
the type present at the inception of the disease, within each. 

Motile organisms were observed in wheat affected by rosette [see 
this Revieiv, v, p. 86]. In the first few days of infection, numerous 
minute, flagellate forms (2 to 4 were observed in the cells, while 
a week later larger motile forms (5 to 7 fi) predominated. In the 
later stages large, non-motile bodies were the chief occupants of 
the cells. ■ 

Minute organisms were found in the youngest leaves of inoculated 
‘ plants of Hippeastrum johwoni. Elongated, flagellate forms 
occurred in the phloem tissue of older leaves of E. johnsoni, Dahlia, 
and squash [Gumrbital, Large, slow-moving bodies were found 
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in E. johnsoni squash; while in severely mottled leaves of all 
these plants spore forms were detected. 

Purdy (Heleit ’A.). Attempt to cultivate an organism from 
Tomato mosaic, — Bot Gaz,^ Ixxxi, 2, pp. 210-217, 1926. 

Using a method substantially identical with that of Olitsky [see 
this jReiJie'iu, iv, p. 300], the writer conducted a series of experiments 
[the results of which are presented in tabular form] in the cultiva- 
tion of an organism from tomato mosaic. 

Of the 50 plants inoculated from virus cultures containing 
original inoculum (obtained by grinding mosaic shoots, adding 
water, centrifuging, and filtering through paper pulp and Berkefeld 
' W ’ filters) in an estimated dilution of approximately 2 x 10~^, 41 
developed mosaic. Sub-cultures from these cultures produced in- 
fection in 13 out of 70 plants receiving virus in a dilution amounting 
to 2 X 10~^ of the original virus. On reaching the dilution 2 x 10“^, 
the virus cultures infected only six out of 70 plants, while a 
2 X 10"® dilution failed to produce mosaic in any of the inoculated 
plants. 

Of the five separate virus cultures made in the tomato extract 
medium, three lost their power of infectivity at a dilution of the 
original 0*01 c.e. of virus approximating to 2 x 10“^ or 1 in 50,000, 
while the two others produced no mosaic at the next sub-plant, 
equivalent to 2 x 10"® or 1 in 500,000. 

In two water cultures tested, the power of infectivity was lost 
at a dilution of the original 0*01 c.c. of virus approximating to 
2 X 10“® or 1 in 50,000. 

These results are briefly discussed with the conclusion that they 
give no indication of the multiplication, outside the living plants, 
of the active agent producing mosaic in tobacco and tomato [see 
also this Review y iv, p. 689 ; v, p. 441], 

SlEMASZKO (W.). Hotatki fitopatologiczne, III. 1, Zgnilizna 
Fomidorow (Fhytophthora infestans De By. f. sp.lycopersici). 
2. M|.czniak dfbowy (Microsphaera alni (D. C.) Wint. var. 
quercina). [Phytopathological notes, III. 1. Tomato rot 
(Phytophthora infestans De By. f. sp. lycop>erBici)^ 2. Oak 
mildew (Microsphaera alni (D. C.) Wint. var. qwercinct)i ] — • 
Ghoroby i Szkodniki Boslin [Diseases and Pests of Plants], 
Warsatv, i, 4, pp. 43-51, 1925. [English summary. Received 
April, 1926.] 

The tomato crop in the neighbourhood of Skierniewice [Poland] 
is stated to have suffered severely during the summers of 1924 and 
1925 from a rot that attacked the still green fruit in the field. The 
first symptom was the appearance of large greyish spots which, as 
the fruit ripened, turned brown, and became somewhat sunken, but 
without breaking the cuticle. The rot penetrated deep into the 
fruit, usually involving the greater part of the core. In damp 
chambers the diseased, fruit developed an abundant, whitish, aerial 
mycelium bearing conidiophores from 800 to 1,000 p long, with 
cylindrical conidia, 15 to 47'8 by 12 to 26 /z (usually 28*6 to 36*8 
by 17'7 to 20-3 /z). The shape of the conidiophores and the dimen- 
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sions of the conidia of this fungus lead the author to believe that 
it is a specialized form of Phytophthova infestans. Inoculation 
experinients of potato tubers with the tomato fungus, as well as 
inoculations of tomato fruits with a strain from potatoes, gave 
negative results. Differences in the resistance of tomato varieties 
to the disease were observed, the kinds having fruit with a thick 
cuticle being the more resistant. 

The second part of these notes deals with the systematic position 
and the probable origin of the European form^ of the oak mildew 
{MicrosphaeTa alni var. quercina) [31. quercina^ A comparison 
of the morphological characters [given in two tables] of the two 
American forms, ilf. alni var. abhreviata and 31, alni var. externa, 
collected by the author in North America, and of the European 
form, collected by him in various European countries, leads him to 
consider that the latter is more closely related to extensa than to 
abhreviata. Certain slight differences, however, do not allow its 
identification with the form extensa without further biological experi- 
ments. He also considers that there is but one species in Europe, 
and that the differences in the number of ascospores in the asci, 
length of appendages, and the like, that have been noted by various 
investigators, wei-e due to variations in the maturity of the peri- 
thecia examined. In his opinion, the fungus is of European origin, 
and was not imported from America ; the appearance of the peri- 
thecial stage is thought to be dependent on climatic conditions and 
not, as believed by some authors, the result of the completion of 
the developmental cycle of the organism, 

Dimitkoff (T.). Bpep;Hn sa HaniHTk ropn n ropcKH KyjiTjpn 

(IIpHHOcr* Tpern). [Fungi injurious to our forests and silvicul- 
ture. (Third contribution.)] — Bull. Soc. Bot. de Bulgarie, i, 
pp. 53-66, 1926. [French summary.] 

In view of the ever-increasing damage done by parasitic fungi, 
especially in newly reafforested areas, the author started a syste- 
matic survey of the forest fungi of Bulgaria in 1922, of which the 
present is the third list published. Brief descriptions are given of 
38 species, 18 of which are stated to be new records for Bulgaria. 

Phytoplithora omnivora was found in 1925 attacking the roots 
and needles of Finns sylvestris seedlings, on which it formed black 
spots. Lophodermium qnnastri is very prevalent in some localities 
on the leaves of P. sylvestris and P. leucodermis, especially on 
marshy soil, where the author considers that any attempts to culti- 
vate the former should be abandoned. Lophodermium macrosporum 
attained epidemic severity in a 15- to 18-year-old plantation of 
Picea excelsa, causing extensive defoliation. Trichosphaeria para- 
sitica occurs on 15- to 80-year-old trees of Abies pectinata, on the 
needles of which it forms very small, round peritheeia ; the young 
shoots attacked have a stunted appearance. Eerpotrichia nigra 
attacked Pimis mugJms, forming a thick, greyish- black felting 
which agglutinated the needles to one another. Nectria cinna- 
harina ym found on a dry branch of walnut (Juglans regia). 
Venturia tremulae formed blackish spots on the upper side of the 
leaves of Populus treonula, and on those of 

Salix alba. Bipiodia castaneae caused canker-like swellings on 
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branches of Gastcmea saliva. The list also comprises eleven species 
oi Folyjjoriis. 

Gaeb (M.). lie pourridi6 du Woyer. — Traitements' et mesures 
pr^veiitifs, [The root rot of Walnut. — Treatments and preven- 
tive measures.] — Rev, de Vitic., Ixiv, 1654, pp. 188-191, 1926. 

As a sequel to his previous paper [see this Revieiv, iv, p. 577] 
describing the curative treatment of walnut root rot {ATmillaria 
mellea), in the present note the author gives some advice as to 
practical measures tending to prevent or reduce the incidence of 
the disease. These consist in the usual sanitation, precautions 
against unnecessary wounding of the roots and collar of the trees, and 
the application of stable or artificial manures to promote vigorous 
growth. Particular attention is called to the advisability of wide 
planting, as the walnut is naturally a solitary tree and needs plenty 
of space and light. 

Gb AVES (A. H.). Forest -pMiologj.—Fifieenth Ann. Rept, BrooJclyn 
Bot. Gard., 1925, pp. 58-60, 1926. 

The results of an examination of chestnut trees exhibiting partial 
resistance to bark disease (Endothia parasitica) [see this Revieiv, 
V, p. 456] showed that the roots are much more resistant than the 
shoots to the attacks of the fungus. In roots and shoots of approxi- 
mately the same diameter and from the same tree, inoculated with 
a pure culture of E. 'parasitica, the parasite made little growth in 
the root tissue, but girdled the shoots in all cases. Kecent investi- 
gations have shown that in the samples analysed the tannin content 
of the roots was more than twice that of the trunk. It is this 
greater resistance of the roots which facilitates the development of 
basal shoots [loc. cit.] which occasionally bear nuts. This fact is 
regarded as of great significance in the future of the tree, its extinc- 
tion being indefinitely postponed by the production of seeds. About 
100 nuts obtained from such chestnut shoots near Portland, Maine, 
have been planted out in the hope of breeding resistant stock. 

The paper birch {Betula cdba var. papyrifera) has developed 
small cankers showing the typical perithecia of Creonectria coccinea 
[Hectria coccinea Fr.] as the result of inoculation with the fungus 
from yellow birch {B. I'atea). This is the first record of the disease 
on a white-barked species. Infection occurs also on B, lenta, and 
l^Tohs^hly on B, populifolicL 

McC[allum] (A. W.). Forest pathology. — Rept. Dominion Botanist 
for the year 192A, Div, of Botany, Canada Dept, of Agric., 
pp. 4-5, 1925. [Keeeived June, 1926,] 

As in previous years, the white pines \Pinus strohiis] in the part 
of Ontario bordering on the Ottawa river have remained free from 
blister rust \Cronarti%m riSicoZa], which has been found, since 
1919 at least, on cultivated iJiies in the district. The reason for 
the apparent immunity of this very fine stand remains obscure. 

By the end of 1923 currants were generally infected throughout 
the Dry Belt of British Columbia, in the area south of the main 
line of the Canadian Pacific Railway to the international boundary, 
and extending to Grand Forks in the east. In the interior Wet 
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Belt infection was prevalent from Notch Hill to beyond Eevelstoke 
and south to Kenata and Nelson. The conditions during 1924 
were most unfavourable to the spread of the disease. Canoe, Revel- 
stoke, and Beaton are still the only known centres of pine infection. 

Red heart rot \_SteTeiim sangiiinolenUi'ni] and feather rot \PoTia 
siihacida in part : see this Revieiv, iv, p. 713] were found to be the 
chief causes of decay of the balsam fir {Abies balsamea) in the 
Metis Lake area south of the St. Lawrence. 

Gtissow (H. T.). Cultural studies of wood-destroying fungi.— 
Re 2 :)t, Dominion Botanist for the year 1924, Div. of Botany, 
Canada Dept, of Agric., pp. 5-6, 1925. [Received June, 1926.] 

Cultural studies were made during 1924 by Miss Irene Mounce 
oi Domes pimcoZa [see this Revie^v, iv, p. 518], which has been 
reported to occur on 82 species of conifers and deciduous trees. 
The fungus causes a rapid and complete destruction of the wood, 
characterized by a dark discoloration, due to the removal of cellu- 
lose, and by the appearance of numerous horizontal and longitudinal 
cracks produced by shrinkage. Gradually these spaces become 
filled with masses of white mycelium, and in the final stages the 
wood is reduced to a friable mass united by mycelial felts. Badly 
decayed wood gives characteristic lignin reactions. Sterilized wood 
blocks inoculated with fragments of F. pinicola cultures developed 
an altogether similar rot. 

Sporophores of F. p)inicoUt were obtained on various media and 
on the wood of eleven different coniferous and deciduous trees. The 
monosporous mycelia of F. pinicola having so far either proved 
sterile or produced only atypical fruiting bodies, the conclusion 
has been reached that the fungus is heterothallic. 

Humphrey (C. L). Hature and cause of decay in building 
timbers. — -Froc. Eleventh Ann, Meeting of Building Officials^ 
Conference, Madison, 1925, pp. 133-151, 19 figs., 1925. [Re- 
ceived May, 1926.] 

The author discusses in popular language the wood-destroying 
fungi associated in the United States with the decay of building 
timbers, and the influence of moisture and temperature on them. 
So far as is known, these fungi will not attack wood to any appreci- 
able extent when the moisture content is below the fibre-saturation 
point, which varies from 20 to 30 per cent, of the oven-dry weight 
of the wood, according to the species of timber. A table is given 
showing the wide variation in the moisture content of different 
'green' timbers used for structural purposes. It has been proved, 
however, that initial dryness of timber does not necessarily ensure 
immunity from attack if the surroundings are themselves damp 
and badly ventilated. Under moist conditions it is essential to 
ensure proper ventilation and the prevention of condensation of 
moisture on the timber, which should never come in contact with 
the soil unless treated with preservatives, and should not be laid 
directly on concrete or bricks. Covering, oiling, or painting timber 
before it is thoroughly dry will lead to decay. 

Numerous illustrations are given of cases of decay in buildino* 
timbers observed by the writer, with a discussion of the factors 
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responsible. It is stated that the trouble is much worse in the 
southern States than in the drier and cooler parts of the country. 

The practical advantage of treating timber with preservatives is 
emphasized, and a short description is given of the four standard 
methods of application, by pressure, hot and cold baths, steeping, 
and dipping in creosote, respectively, used in the United States, the 
efficiency of which is stated to be in the order given. 

Humphrey (C. J.) & Miles (L. E.). Bry-rot in biiiMings and stored 
construction ^materials and how to combat it. — Alabama 
PolytecJvaic histit'wte, Extern Giro, 78, 24 pp., 3 pL (1 col), 
13 figs., 1925. [Received May, 1926.] 

This paper records the results of investigations made by the 
authors during 1923 on the dry rot of timber in Alabama, where it 
is caused chiefly by Poria imrassata [see this Review, iv, p. 646]. 
The trouble is stated to be on the increase, and to have caused 
serious damage to many buildings. The cases so far reported are 
said to represent losses to property of some $200,000 in fifteen 
towns alone. 

The different stages in the growth of the fungus are described, 
and an illustrated account is given of the various types of injury 
caused by it. The attack may be due to conditions arising during 
the lumbering and storing of the timber or during or after the con- 
struction of the building. The factors inducing dry rot caused by 
this fungus are discussed in detail [see last abstract] and control 
measures are indicated. 

MatsUMOTO (T.). On . the relationship between lEelampsora on 
Salix pierotii BSCiq. and Caeoma on Chelidoniiim majus B. and 
Corydalis inscissa Pers. — Bot. Mag, {Tokyo), xl, 470, pp. 43-47, 
2 figs., 1926. 

The results [presented in tabular form] of cross-inoculation ex- 
periments with the Caeoma from Chelidonium majus and Gorydalis 
inscissa and the Melampsora from Salia) showed that the 

two forms are genetically connected. This Melampsora may not 
be identical with the species on S, hahylonica, since inoculations on 
the latter failed. The chief differences between the present species 
and the closely related if. magnusiana on Popnhis spp. are briefly 
summarized, the former being diagnosed as a new species, if. cheli- 
donii-pierotii, with roundish to oval, finely and densely echinulate 
aecidiospores, measuring 13 to 19 by 12 to 15 ; oval to elongated 

uredospores, 16 to 23 by 13 to 16 p, accompanied by capitate para- 
physes measuring 18 to 22 by 20 to 25 ; and cylindrical or cunei- 

form teleutospores, 20 to 64 by 6 to S y, 

Naoumoff (N. a.). MaTepnara no nsy^eHmo KanycTHOt khjih. 
[Contribution to the study of club-root of Cabbage.] — Morbi 
Plantarum, Leningrad, xiv, 2-3, 24 pp., 1925s [Received 
June, 1926.] 

The author describes experiments made in 1924 and 1925, partly 
on plants grown in pots, with a view to establishing the different 
factors affecting the infection of the host by Plasmodioiohora brassi- 
cae, and the nature of the resistance of Cruciferae to the organism. 
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The experiments showed conclusively that infection of cabbages 
can occur at any age from the seedling stage to the second year of 
growth. The indications are, however, that infection of the seed- 
lings does not take place until they are three to' four weeks old. 
The location of the swellings on the roots invariably coincided with 
the level in the sterilized soil at which the inoculum was placed. 
This tends to show that the organism does not advance in the soil 
in a vertical direction, and also that infection can occur at any 
point of the cortex and not necessarily through root hairs. Infec- 
tion was found to be dependent on the number of spores present in 
the soil, there existing a certain comparatively high minimum 
under which the plants are not infected. The seeds of cabbage were 
shown not to be carriers of the disease. 

Spores of the organism kept over winter in a cellar under rela- 
tively dry conditions caused infection of seedlings the next year, 
but a year later they were no longer viable. When kept over 
winter in a room, they lost their infective power within a year, 
probably owing to desiccation. A resting period is not essential 
for germination, as infection was obtained with freshly collected 
spores from recent swellings. In preliminary tests, exposure for 10 
or 15 minutes to temperatures ranging from 60° to 84*^ C. killed 
the spores. 

To test the effect of the hydrogen-ion concentration of the soil 
solution on the incidence and development of club-root, three series 
o£ experiments were made, in two of which seedlings of a very sus- 
ceptible variety of cabbage were grown in pots, in soil known to be 
infected, the Pjj value of the soil solution being adjusted to range 
from 6*0 to 7-5 by watering with weak acid or alkali solutions. 
Infection and development of the disease appeared to occur most 
readily at Pjj 6-0 to 6-5. In the third series seedlings raised in the 
usual way from sterilized seed were placed in buffer solutions [the 
composition of which is given] which were adjusted to range from 
Vji9-2 to 5*3. All attempts at infection in this series gave negative 
results on account of the failure of the spores to germinate, although 
it was noted that spores kept for a week in acid solutions at Ph 6*0 
were still able to infect seedlings grown in sterilized soil. Spores 
placed for the same time in alkaline solutions, however, were found 
to have lost their infective power. 

In a table are given the results of infection experiments on 180 
species belonging to 49 genera of Cruciferae, in which it is claimed 
that the susceptibility of plants belonging to the sub-family Thely- 
podieae has been established for the first time. The hosts of 
Flasmodiophora 5rassicae determined by Halsted, Cunningham, 
and Appel and Werth are also listed. 

Pape (H.). Eiiie wenig bekannte Form der Herniekrauklieit hei 
KoMriibeax mit einer Bemerkung iiber die Sporengrosse von 
Plasmodiopliop brassicae Wor. [An unfamiliar type of club- 
root disease in Swedes with an observation on the spore 
dimensions oi Plasmodiopliora h'assicae WoTj—PJlamenbau, 
ii, pp. 172— 173, 2 figs., 1925, [Abs. in Bot. OentralbL, N.F., 
vii, 11-13, p. 404, 1926.] 

Diseased swedes examined by the writer showed none of the 
finger-shaped excrescences and nrotuberances .CTPiTT Arall \7 a carvoi a f arl 
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with attacks of cliih-root (PZasmo(iioj9^oTO hrassicae)^ but instead 
exhibited lesions, the tissues of which were filled with the grey 
spore masses of the fungus. The explanation oflfered is that the 
original excrescences decayed as a result of excessive humidity of 
the soil, leaving the lesions in them place. 

In plants of six different origins examined by the writer the 
spores measured 2*6 to 8*4 / 4 , as against 1-6/i according to Woro'nin. 

NicolmseN. Beissversuche zm Erhsen^ RosenkoM und Giirkea, 
[Disinfection experiments with Peas, Brussels Sprouts, and 
Cucumbers.]— -ifacAr. uher Schddlingsbekdmpf. (formerly 
richtenhl. Landw, Ahteil. FaTbenfabriken vorm, F, Bayer ^ Go.^ 
Leverkusen bei K6ln-am~Rhein)^i, pp. 12-13, 2 figs., 1926. 

The development of leaf spot and wilt (' St. Johanniskrankheit ') 
of peas {Ascochyta pisi Fusarium vasinfectuui) wm prevented, 
in the writer's experiments, by immersion in a 0-25 per cent, solu- 
tion of uspulun, which also stimulated the germination and growth 
both of peas and Brussels sprouts. Agfa [Wolfener Farbenfabrik, 
Kr. Bitterfeld] proved to be a reliable disinfectant and stimulant 
for cucumber seeds. 

Afsvampmng af Runkelroefr^T' og Sukkerroefr0, [Disinfection of 
Beet and Sugar Beet seed,]— Btatem Fors0gsvirksomhed i 
Plantekultur Medd, 121, 3 pp., 1926. 

In six of the years 1906 to 1925 root rot of beets (associated with 
Flioma betae, Fythium de Baryanum, and other fungi) occurred in 
a severe form over a large part of Denmark. 

Preliminary experiments in the control of the disease by disin- 
fection of the seed-clusters have been conducted for a number of 
years, and in 1924 and 1925 a series of yield experiments was insti- 
tuted at Lyngby and elsewhere. The best results were given by 
two hoursb immersion in a 0*25 per cent, solution of germisan; one 
hour in a 0-2 per cent, solution of tillantin G ; and dusting with 
tillantin 0 at the rate of 7*5 to 10 gm. per kg. of seed. Other 
useful preparations included germisan 225, 1762 B (Meyer, Mainz), 
agfa dust, and uspulun. Only in one case of marked deficiency of 
lime was there any significant increase of yield from seed disinfec- 
tion. 

Brief directions are given for the application of both the liquid 
and dry methods of disinfection. [This paper appeared also in 
Ugeskrift for Landmaend^ Ixxi, 8, pp. 120-121, 1926.] 

Ghesquiere ( J.) & Henrard ( J.), Sphaeriae^e nouvelle des fenilles 
du Manioc an Congo beige. [New Sphaeriaceae on the leaves 
of Cassava in the Belgian Congo.] — Beprinted from Jtev. Zool, 
Afr,, xii, 4, SwppL Bot,, 2 pp., 1 fig., 1924. [Received June, 
1926.] 

Brief French and Latin diagnoses are given of a leaf spotting 
organism occurring, in association with Septogloeum manihotis 
[Gercos 2 :)ora cassavae: see this Review, v, p. 144], on neglected 
cassava {Manihot utilissima) plants at Mayomba, on the Equator, 
and also near Stanleyville (Belgian Congo). The black, spherical 
(later protuberant) peritheeia, measuring 90 to 110 /i at maturity, 
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are scattered over the upper surface of^ the desiccated spots with 
brown margins, which are about 1 cm. in diameter. The clavate, 
elongated, irregular asci, measuring 60 to 70 in length, contain 
eight ovoid, hyaline, bilocular ascospores, 21 by 6*6/4, the two un- 
equal cells of which each contain two oil drops. ^ The fungus has 
been named Mycosphaerella {Sphaerella) manihotis Ghesq. et 
Henr. 

Blizzaeb (A. W.). The nuclear phenomena and^ life history of 
Urocystis cepulae. — Bull, Torrey Bot. Club, liii, 3, pp. 77-117, 
4 pL, 1926. 

Onion seedlings are infected by the smut fungus iJJrocystis 
ceptdae) as they make their way through the soil. Infection occurs 
only through the cotyledons, on which mature pustules appear 
within three to four weeks. 

Mature spores from unopened sori were germinated in onion 
decoction or on onion agar. Germination begins in three to seven 
days by the protrusion of a hemispherical promycelium which buds 
out eight or less hyphae ; these in their turn produce a mycelial 
weft which becomes discernible in about ten days. 

The fungus was isolated and cultured on onion agar, and on 
sterile potato, onion, bean, and carrot. During germination the 
fusion nucleus divides within the spore, the nuclei migrating 
through the short promycelium to the promycelial branches, which 
ultimately segment into uninucleate cells. The saprophytic myce- 
lium is uninucleate throughout its existence. Each mycelial cell 
of the saprophytic mycelium may function as an oidial spore, serving 
to propagate and disseminate the fungus in the soil. These oidial 
spores are uninucleate and on germination produce uninucleate 
mycelium, as also do the resting spores. Both the saprophytic 
mycelium and the fungus in the soil were shown by experiments 
to be resistant to protracted desiccation. 

Under experimental conditions, and probably also in the field, 
seedling infection takes place directly from the saprophytic mycelium, 
producing an intercellular parasitic mycelium. The cells of the 
latter, at first uninucleate, become progressively binucleate as they 
approach the young sorus primordium. 

The fertile spore is produced by a binucleate, centrally located 
cell of a sporogenous branch. The two nuclei in the young spore 
soon fuse and the cell then grows rapidly, the pseudospores, which 
also originate in the binucleate cells of the sporogenous branches 
and serve as nurse ’ cells to the central spore, becoming appressed 
upon its surface. • 

McGinty (R. a.) & Thompson (R. C.). Preliminary notes on tip- 
biirn of Lettuce. — Proc, Amer. 8oc, Eort ScL 1925, pp, 341- 
346,1926. 

Tipburn of lettuce [see this Review, v, p. 274], which is stated to 
be of considerable importance in Colorado, is generally believed to 
to be due to a high rate of transpiration, which i*emoves the water 
from the leaf margin more rapidly than it can be replaced, thus 

causing desiccation of the tissues at that point. 

In the greenhouse plants of the New York variety used in the 
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writers’ experiments on the etiology of this disease, analyses were 
made especially in relation to the presence of carbohydrates and 
certain other constituents, and showed that the monosaccharides, 
disaccharides, and polysaccharides were all significantly higher in 
healthy than in diseased plants, while the pentosan content was 
approximately equal in both lots. The percentage of dry matter 
was almost uniformly found to be less in diseased than in healthy 
plants. Abundant soil moisture and a high water content were 
both found to be favourable to the development of tipburn. 

The results of field observations denote that high temperatures 
encourage, but do not cause tipburn, which may be avoided by a 
proper adjustment of the soil moisture. The disease may occur, 
however, when the relative humidity is high and transpiration is 
below normal. 

These data are regarded as contradicting, in some measure, the 
above-mentioned view that excessive transpiration is responsible 
for the disease [as in the case of a certain type of tipburn of potato : 
see this iv, p. 28]. In a further test, six out of ten lettuce 
plants grown under bell jars in a humid atmosphere contracted 
tipburn, which in this instance could certainly not be ascribed to 
excessive transpiration. 

Sakdstex (E. P.). Beport of A^in. 

Rept Colorado Agric. Ex 2 )er, Stat. for the year 1925, pp. 30-34, 
1925. [Received May, 1926.] 

The following reference is of interest in this report. The results 
of field and greenhouse experiments on tipburn of lettuce [see pre- 
ceding abstract] indicate a correlation between the disease and the 
water content of growing plants. Higher percentages of water, 
with corresponding succulence of the tissues, seem to induce the 
condition, which is reduced, on the other hand, by a higher pro- 
portion of dry matter, involving hardness or solidity of the tissues. 

Flachs. 1st eine Bekampfung des Sellerierostes durch Bespritz- 
uvLg mit Ptuigiziden moglich? [Is it possible to control 
Celery rust by spraying with fungicides'?] — Prakt Matter 
Pfianzenbavj u. Pflanzenschutz, iii, 12, pp. 287-288, 1926. 

During the, summer of 1925 a series of experiments was con- 
ducted by the Bavarian Agricultural Institute in the control of 
celery rust [Puccinia ujm], which is stated to have caused serious 
and increasing damage in the Freising district since 1916. Excel- 
lent results were obtained by two applications of 2 per cent. Bor- 
deaux mixture or 2 per cent, soda solution, the first being given on 
7th August, when the disease began to appear, and the second 
twelve days later. Probably the best plan is to give the Bordeaux 
mixture first and the soda for further applications, the latter being 
completely harmless to the foliage. 

Pfeiffek. Die Bekampfung der Spargelsoliadlinge. [The control 
of Asparagus pests.] — Die Krcmke Pflanze, iii, 3, pp. 47-49, 
1926. 

Diseases and pests of asparagus are stated to be assuming a 
serious character in the Lossnitz district of Saxony. Rust [Puccinia 
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asiMTagil, which causes heavy damage to the foliage, is stated to 
be readily controllable by the removal of all infected material and 
by the application, at fortnightly intervals from early July onwards, 
of 1 per cent. Bordeaux mixture. 

Spray calendar for Grapes. — Ne%u Jersey Agric, Ex^per. Skit. Girc. 
183, 2 pp., 1 fig., 1926. 

The following spray schedule for the control of black rot [ffmgr- 
narclia hidwellii^ and other fungous diseases and insect pests of the 
vine supersedes that recommended in Circular 166 of the New 
Jersey Agricultural -Experiment Station. (1) When new shoots 
are 8 to 12 inches long: Bordeaux mixture 4-5-50. (2) Just after 

blossoms fall : the same, plus 2 to 3 lb. lead arsenate per 50 galls, of 
mixture. (3) Ten days after (2): same as (2). (4) From 10 to 14 

days after (3) and at similar intervals till 10th August: 4-5-50 
Bordeaux mixture. 

ScHNEiDEK (G. A.). Erfahrungeii in der BeTbschadlingshekampf- 
ung. [Experiments in the control of Vine pests.] — Nachr. 
ilber Sckddlingshekcimpf. (formerly UaehrichtenbL Lanclw. 
Abteil. Farbeiifabrilcen vorm. F. Bayer Co., Leverkusen bei 
Koln-am-Rhein), i, 1, pp. 5-7, 1926. 

The writer has obtained excellent results in the control of downy 
mildew of the vine {Peronospora) \Plasmopara viticola] with the 
copper-arsenic preparation nosprasen [see this Review, v, p. 79], at 
a strength of 1*5 per cent, for the first application and 2 per cent, 
for subsequent ones. This preparation is stated to be extremely 
efficacious also against insect pests. Judging by the results of 
preliminary trials, nosperit (a dust prepared by the Hochster Farb- 
werke) promises to surpass all other dry treatments tested for 
downy mildew. 

Peppin (S. G.). K»eport of the Bominion Field Bahoratory of 
Plant Pathology, Charlottetown. — Rept. Dominion Botanist 
for the year 1924, Div. of Botany, Canada Dept, of Agric., 
pp. 19-27, 3 figs., 1925. [Received June, 1926.] 

The experiments conducted at Charlottetown (Prince Edward 
Island) were mainly directed towards the solution of various pro- 
blems in connexion with the production of seed potatoes. Common 
scsh {Actinomyces scabies) was only partially controlled by the use 
of inoculated and common sulphur. It can now be positively stated 
that on land which has been treated with the so-called 'mussel 
mud' (mud from old oyster and mussel beds, containing a high 
percentage of lime) for the correction of extreme acidity, potatoes 
should not be grown for periods ranging from 25 to 45 years or 
more, owing to their liability to scab. 

Experiments were carried out to test the comparative value of 
spraying and dusting in the control of late blight (Phytophthora 
infestans) on Green Mountain and Irish Cobbler potatoes. The 
incidence of late blight was higher in the dusted than in the un- 
treated plots, probably owing to the greater succulence of the dusted 
plants at the critical time for infection. No disease was found in 
the plots thoroughly sprayed with Bordeaux mixture. 
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Gtissow (H. T.), ■ Tke BominioB Field Lalioratory of Plasit Patho- 
logy at PrederictoB, W.B . — RepL Dominion Botanist for the 
year 1924, Div. of Botany, Canada Dei^t. of Agric,, pp. 27-28, 
1925. [Received June, 1926.] 

In continuation of previous experiments in the control of club- 
root of turnips \Plasmodiophora Smssicae] thirty varieties were 
tested for resistance on infected soil. J udging from this one year’s 
experience, the only variety exhibiting a marked degree of resistance 
is May Turnips (12-1 per cent, severe and 9*1 per cent, slight 
infection), but it is hoped that further tests may be carried out 
with this variety and eleven others giving some indication of 
resistance. Eighteen varieties, including several types of Bangholm 
and Purple Top, and Yellow Tankard showed 100 per cent, 
infection. 

Bekkeley (G. H.). Beport of the Bominion Field Bahoratory of 
Plant Pathology, St. Catherine’s. — Rept Dominion Botanist 
for the year 1924, Div, of Botany, Canada Dept, of Agric., 
pp. 32-39, 1925. [Received June, 1926.] 

A survey of the Niagara peninsula made during the summer of 
1924 showed that mosaic is prevalent on purple and black, as well 
as red raspberries, while certain varieties of blackberries are also 
slightly susceptible. Infection has been found on 26 varieties of 
raspberries, including Cuthbert, Marlboro, Herbert, Seneca, June, 
Newman '23, St. Regis, Latham, Cumberland, and Plum Farmer, 
and the writer knows of no immune variety. The disease is par- 
ticularly severe in the Port Hope and Newcastle districts. In 1924, 
33 growers with a total acreage of 51*5 acres received certificates 
to the effect that their raspberry stocks were sufficiently healthy to 
serve for planting purposes. No patches were certified that con- 
tained more than four or five mosaic bushes per acre before 
roguing. 

The incidence of raspberry leaf curl in the Niagara peninsula is 
stated to be decidedly on the wane, the annual count of infected 
bushes being generally very small. 

Severe attacks of strawberry root rot or winter injury were 
recorded throughout Ontario, especially on new settings, during the 
summer of 1924. Isolations from diseased material from widely 
separated localities have uniformly yielded Fmarium spp., and in 
some cases bacteria similar to those found on strawberry roots in 
1923. Transverse sections through affected plants have shown 
abundant mycelium in the woody elements. These data point to 
the possibility of a species of Fusarium being involved in the 
causation of the disease. 

Bmley (D. L.). Beport of the Bominion Field Baboratory of 
Plant Pathology, Winnipeg, Man. — Rep}t Dominion Botanist 
for the year 1924, Div, of Botany, Canada Dep>t, of Agric,, 
pp. 39-50, 1925. [Received June, 1926.] 

Eighty-three standard and specially selected varieties of oats 
were grown in rod rows for a rust {Pnccinia graminis avenae) 
resistance test at four different places. The results of the experi- 
ment [presented in tabular form] indicate that only eight of the 
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varieties are resistant. Five of these, namely, Richland, Heigira 
Rustproof Selection, Selection of Monarch Selection, Minnesota 
No. 437, and Minnesota No. 439, belong to Avena while the 

other three, viz., White Tartar, White Russian, and Green Mountain 
(which are considered to be identical and will henceforth be known 
as White Tartar) are A. orientalis. In these experiments attention 
was also paid to the reaction of the varieties to crown rust (P. coro- 
nata) [P. lolii\ Owing to the scarcity of infection the results of 
the test cannot be regarded as final, but the marked susceptibility 
of Richland was demonstrated. 

In 1924 pycnidia of P. graminis were first found on barberries 
at Winnipeg on 17th June. The first collection of the uredo stage 
was on wheat in southern Manitoba. For about a fortnight the 
weather conditions favoured rust development and by 26th July 
the disease was widespread. The average reduction in wheat yield 
in Manitoba as a result of stem rust is estimated to have been 10 
per cent, or 5,000,000 bushels. 

Thoroughly satisfactory control of bunt (Tilletia tritici and P. 
levis) was given only by the standard formaldehyde sprinkle (1 in 
320) and the germisan dip (30 minutes in a 0*25 per cent, solution). 

The data obtained from a large number of isolations from the 
roots of wheat affected with root rot in various localities of Manitoba 
indicate the widespread association of HelmirbtliospoTiv.m sativum 
and Fusarium sp. with the disease. Extended greenhouse studies 
further denoted that these were the only virulent organisms 
occurring on the roots. 

CoNNEKS (I. L.). Report of the Bomiuion Field Laboratory of 
Plant Fathology, Brandon, Man. — Fept. Dominion Botanist 
for the year 1924, Div. of Botany, Canada Dept, of Agric., 
pp. 51-64, 1925. [Received June, 1926.] 

Experiments on the control of bunt of Marquis wheat {Tilletia 
tritici and T. levis) and covered smut of hull-less (Liberty) oats 
[Ustilago levis) conducted on the lines of those previously 

described [see this Review, iv, p. 31]. The results [which are pre- 
sented in tabular form] indicate that the best control of bunt was 
given by the formalin dip (five minutes’ immersion in a 1 in 320 
solution), Corona copper carbonate dust, and a mixed monohydrated 
copper sulphate and calcium carbonate dust (both at 3 oz, per bushel) , 
all of which reduced infection from between 20*3 and 51-4 per cent, 
to a trace or nil. Sulphur dust (6 oz. per bushel) proved unequal 
and unsatisfactory in its action, and semesan and chlorophol (one 
hour in 0*3 per cent, solutions) were less efiective than in the 
previous year. 

The copper carbonate and sulphur dusts gave the best control of 
oat smut, reducing infection from between 22*4 and 60*8 per cent, 
to a trace. The mixed copper sulphate and calcium carbonate dust 
and also semesan failed to give effective control. 

In further tests of the efficacy of various organic mercury and 
other fungicides in the reduction of infection from seed-borne 
diseases, sulphur dust (8 oz. per bushel) reduced the incidence of 
Ustilago hordei on barley from 8*3 to 0*9 per cent., treatments with 
semesan, uspulun, germisan, chlorophol, and various copper and 


536 


nickel carbonate dusts [the results of which are presented in tabular 
form] being relatively ineffective. Somewhat disappointing results 
were given by the organic mercury compounds against this smut 
and also against wheat bunt and U, levis on oats, semesan (0*3 per 
cent.) being a complete failure, uspulun (0^25 per cent, immersion 
or 0*5 per cent, sprinkle) rather better, and germisan (applied simi- 
larly to uspulun) giving good control of bunt only. Used as dusts, 
semesan and uspulun gave fair control of bunt. Promising results 
were given in a separate test for the control of bunt by Corona 
copper carbonate dusts 610, 620, and 640, and Paris green at the 
rate of 3 oz. per bushel, but the latter caused a marked reduction 
of germination. 

The results of an examination of the bunt balls from separate 
samples of smutted wheat grain in 27 carloads from 22 localities 
indicated that there is no sharp delimitation of the area occupied 
by either species of Tilletia^ though T. tritici seems to predominate 
in the northern and T. levis in the southern regions of western 
Canada. 

The results of a preliminary test on varietal resistance to bunt in 
plants grown from seed contaminated with one part of spores to 
100 parts of seed by weight indicated that the durums are generally 
least affected by T. tritici,. The Kahla variety showed only 15 per 
cent, infection, compared with 82-5 per cent, in Washington Club. 
The emmers and einkorn were moderately susceptible. 

Fuaser (W. P.). Beport of the Bominion Field Laboratory of 
Plant Pathology, Saskatoon, Sask. — Rept, Dominion Botanist 
for the year 1924, Div, of Botany, Canada Dept, of Agric., 
pp. 65-71, 1925. [Beceived June, 1926.] 

As in previous tests, the Marquis-Iumillo hybrids proved 
markedly resistant and Marquis-Kanred crosses susceptible to 
stem Txxst (Rnccinia graminis). The durums, Acme, Monad, and 
lumillo were resistant. 

Tests of the germination of the uredospores of stem rust were 
made in the spring and early summer, all collections being made 
from Hordenm jnhatum or wheat exposed during the winter. The 
spores from one of the collections on H, jnbatum gave about one 
per cent, germination, but none was given by the other spores 
tested. 

Glume blotch of wheat \_832:)toria nodornm^ caused much injury 
in 1923. Nearly 100 per cent, germination was obtained in 1924 
from spores in overwintered pycnidia of this fungus. 

McLarty (H. B.). Beport of the Bominiou Field Laboratory of 
Plant Pathology, Summerland, B.C, — Rept, Dominion Botanist 
for the year 1924, Div, of Botany, Canada D6p>t, of Agric,, 
pp. 72-78, 1925. [Beceived June, 1926.] 

The losses from fungous diseases were comparatively light in 
British Columbia during the period under review, owing to an 
exceptionally dry spring and early summer. Corky core of apples 
occurred sporadically during the latter part of the season, the injury 
generally being restricted to the flesh rather than the core area in 
the McIntosh variety. 

Losses in the apple crop from bitter pit [see this Revieiv, ii, p. 164] 
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were far above the average, probably owing largely to the dry 
spring and delay in applying the first irrigation. Jonathan break- 
down [see this Revieiu, iv,. p. 550] was also more prevalent than in 
the preceding season, especially on late picked J onathans. On 
account of the abnormal climatic conditions the fruit reached 
maturity a fortnight earlier than usual. 

An experiment was carried out to ascertain whether McIntosh 
apples, inoculated during the growing season, could carry fireblight 
[Bacillus amylovorus] through the storage period without showing 
any external evidence of infection. Of the 220 apples inoculated, 
133 were rendered unmarketable by decay due to the fireblight 
organism. 

A severe outbreak of gum spot or drought spot of prunes occurred 
in very dry orchards or those suffering from excessive seepage in 
the Vernon area. 

Phomco rot of beets [P. hetae] occurred in the form of a crown 
injury to 'stecklings’ (seed-bearers) of the long red mangel. 
Affected crowns showed a superficial dead area, and many of the 
buds were killed or damaged. The yield of the seed crop was 
reduced by 50 to 75 per cent. 

A disease of tomatoes believed to be new to British Columbia 
was observed in the midst of one of the large growing areas in the 
Okanagan Valley. In the most severely afl:ected crop, covering 
about one acre, production was reduced by some 75 per cent. The 
first symptoms, which were observed about 20th June on the 
Earliana variety, consisted of a sudden wilting of leaflets or whole 
leaves, followed by discoloration, shiivelling, and dropping of the 
affected organs. Defoliation of one side of the plant is a character- 
istic symptom of the disease, the progress of which is rather slow, 
several weeks elapsing before death supervenes. Small, sunken, 
brown patches, sometimes accompanied by longitudinal cracks, occur 
on the stems and petioles of the plant where leaves or leaflets have 
been destroyed. Cross-sections through the stem and petioles 
revealed a brown discoloration of the pith and xylem tissues. 
Inoculation tests indicated that the disease spreads more rapidly in 
the pith, travelling up and down the stem from the point of infection 
and passing into the xylem vessels. Complete disintegration of the 
pith was observed in badly affected plants. The brown tissues 
were found, on microscopic examination, to contain minute, rod- 
shaped, apparently non-motile bacteria, measuring 0*6 to 1*3 yu, the 
cultural characters of which are described, together with the tech- 
nique of isolation and inoculation. A comparison of this organism 
with the description of Aplanobacter michiganense [see this Review, 
ii, p. 347] indicated that the two are identical. Inoculation experi- 
ments with this organism, conducted during the summer on plants 
of varying ages, were successful. There was apparently no difference 
in the pathogenicity of the organism when inoculated into any part 
of the plant above the ground. Tests of other bacteria isolated 
from the affected plants gave negative results. 

Sackett (W. G.). Report of the Bacteriologist.— A 
Ann. Rept Colorado Agric, Exper. Stat for the year 1925, 
^ [Received May, 1926.] 

This report contains the following references of phytopathological 
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intei'est, A disease of the Wragg cherry, characterized by brown 
spots on the leaves and by watery, green (later black and sunken) 
lesions on the unripe fruit, which eventually becomes mummified, 
has been shown to be caused by a hitherto undescribed, yellow, 
viscid, motile, rod-shaped micro-organism, to which the name 
Phytomonas {Pseudomonas) cerasi wraggi n. sp. has been given. 
The symptoms on both foliage and fruit can be considerably re- 
duced by spraying with Bordeaux mixture or lime-sulphur, but 
this practice involves an undesirable dwarfing of the treated 
organs. 

Several bacteria were found to be associated with crown or root 
rot of lucerne, and one at least produced a discoloration of the root 
when inoculated into healthy plants. It was found impossible, 
however, to reproduce the wilting of stems and leaves observed in 
the field [see this Review, v, p. 472]. 

Baeker (H. D.). Plant diseases and pests in Haiti. — Intern, 
Rev, Sci. and Pract Agric., N.S., iv, 1, pp. 184-187, 1926. 

Notes are given on the most important plant diseases in 
Haiti. 

Cotton bacterial rot has caused severe damage to the bolls in wet 
seasons. They become soft, watery, and rotted at almost every 
stage of growth, finally turning brown or black while remaining 
attached to the plants. No control measures have as yet been 
found satisfactory. 

A cotton mosaic, frequent on native varieties, is under study, 
especially in relation to varietal resistance and the environmental 
factors that affect the disease, the nature of which is obscure [see 
this Review, hi, p. 272]. 

Mosaic disease of sugar-cane occurs throughout the island, where 
it is one of the most serious crop diseases. The immune variety 
Uba is being grown to a considerable extent, and is giving 
promising results. Maize mosaic is also very prevalent and 
destructive. 

Kernel smut [S'phacelotheca soTglii~\ of sorghum causes heavy 
losses which may amount to 50 per cent, of the grain, the average 
loss being about 10 per cent. 

Mosaic is the most serious tobacco disease in Haiti. Several 
varieties of beans (particularly the Bed Kidney) are also liable to 
serious damage from mosaic disease. 

Black rot \GeTato$tomella jimhTiata~\ of sweet potato is stated to 
be constantly in evidence, and may cause losses of 90 per cent, of 
the crop. 

A brief description is given of the symptoms of a black rot of 
pineapple which develops on nearly ripe fruits and agrees with the 
accounts of a similar disease in the West Indies [see this Review, iv, 
p. 528]. There are no external indications of the disease, which ivS 
characterized by brownish spots in the placentae or by brownish 
strands in one or more of the eyelets, spreading until the entire 
eyelet, and in severe cases the whole of the interior of the fruit, is 
affected. Extensive experiments are now being made to ascertain 
the cause and to discover an adequate means of control. 
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Riyeea (V.). Trasformaziosii 'indotte dai raggi X in tessntx 
■feusnorali vcgetali. [Transfonnations induced by X-rays in 
the tissues of plant tumours.] — JRiv. di Biol.y viii, 1, pp. 1-15, 
4 figs., 1926. 

In continuation of his previous investigations [see this Review, v, 
p. 216], the writer has made a further study of the changes induced 
in the tissues of crown gall tumours due to Bacterium tumefaciens 
in Pelargonium plants by the action of X-rays. 

It was found that irradiation of such tumours caused the forma- 
tion, in the body of the tumour, of distinct spherical zones composed 
of living cells, with a large nucleus or sometimes several, protected 
by a covering of dead cells. These arise from the meristem of the 
tumour which, under the action of the rays, considerably modifii.es 
its ordinary type of proliferation. 

The death of the tumour from irradiation is a result of the exces- 
sive proliferation of the small cells and the accumulation of starchy 
by the large ones. 

Mattei (G. E.). La variegatTira delle foglie ^ dovuta a batterii ? 
[Is leaf variegation due to bacteria'?] — Riv. di BioL,\iii, 1, 
pp. 41-61, 4 figs., 1926. 

The writer’s researches on variegation of the foliage and flowers 
in cultivated plants [details of which are given] have convinced 
him that the phenomenon is of pathological origin, due to bacteria 
or other micro-organisms. The condition is stated to be transmitted 
by asexual propagation and sometimes by the seed (as in the ease 
of Pharhites, Mirahilis, &c.). The spontaneous variegation occurring 
occasionally, e. g,, in Arum italicum and the constant type observed 
in Cyclamen neapolitanum are probably due to the same cause. 

Aleek (Ruth F.). Cytological studies of forms S, 21, aud 27 of 
Puccmia gramiuis tritici on Xhapli emmer. — Journ. Agric* 
Res., xxxii, 8, pp. 701-725, 9 ph, 1926. 

The author has carried out a complete cytological study of the 
specialized forms of IX, XXI, and XXVII of Puccinia graminis 
[see this Review, ii, p. 158 ; v, p. 350] in their parasitic life on the 
Khapli variety of emmer wheat, a variety which is known to be 
highly resistant to all forms of stem rust. 

The three forms were found to differ considerably from each 
other in various physiological particulars, especially in their effect 
on the cells of the host. These differences are described in detail, 
and are also given in the form of tables. 

Roussakov (L. F,). Hs Hce^ie^oBaHHt no pjKaBnnne xJieSoB b 
AMypcKOt ry5. b 1925 r. [Notes on a survey in 1925 of the 
incidence of cereal rusts in the Amur government.]— 
Plantarum, Leningrad, xiv, 4, pp. 128-136, 1 fig., 1926. [Ger- 
man summary,] 

The present report is based on investigations carried out by the 
author on the occasion of a visit in 1925 to the government of 
Amur, where Puccinia graminis f. tritici and P. triticina m 
stated to be endemic. The worst epidemic of these rusts of recent 
years was experienced in 1923, when the wheat crop over the whole 
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of the vast area included in the Amur and Primorskaya govern- 
ments [Siberia] and in North Manchuria was reduced to less than 
a quarter of the normal yield. A detailed examination of the rusts 
on the various organs of the host indicated that in the Amur 
government infection usually starts at the apical portion of the 
plants, gradually decreasing in intensity towards the base. The 
winters are extremely severe and long, so that winter cereals are 
not sown, and alternate hosts of the rusts, more particularly the 
barberry, are practically non-existent. These considerations, 
together with the fact that the aecidial stage of rusts is usually 
found in this region late in the season, after the wheat has attained 
Gassner’s immunity stage, lead the author to believe that spring 
infection of the local wheat is probably caused by spores brought 
from far distant places by air currents. 

Gassxer (G.) & PABlEisr (H.). tTntersuclmng’en Tiber die Bedeutxiiig 
von Beiztemperatnr nnd Beizdaner fiir die Wirknng ver- 
scMedener Beizmittel. [Investigations on the importance of 
the steeping temperature and duration in the effect of various 
fungicides.] — Arb, Biol. Reichsanst, fur Land- und Forst- 
%viTtsch.j xiv, 3, pp. 367--410, 1926. 

In these experiments the first object was to elucidate, by labora- 
tory experiments, the influence of the temperature and duration of 
steeping on the action of various fungicides on wheat grain infected 
with bunt [Tilletia tritici and T. levis]- The methods [which are 
fully described] were similar to those used by Gassner, Kiehm, and 
others [see this Review, ii, pp. 551-557 ; iv, p. 231] for the deter- 
mination of the chemotherapeutical factors for the various sub- 
stances at different temperatures and over different periods. 

The dosis curativa for germisan was determined in water at 
temperatures of 0°, 15°, and 30° 0. and for periods of 10 minutes, 
1 hour, and 6 hours. As the temperature rose and the duration of 
immersion was inci'eased, the dosis curativa was reduced (e.g., from 
0*6 at 0° for 10 minutes to 0*008 at 30° for 6 hours). Similar 
results were obtained where the spores were germinated on soil or 
calcium nitrate (preceded in the latter case by rinsing with hydro- 
chloric acid after disinfection). These data show that both the 
duration, and temperature of steeping act in the same direction. 

Similar data were obtained for the dosis toxica, long&r periods of 
immersion increasing the injury to the grain much more rapidly at 
high than at low temperatures. The dosis toxica falls with a rise 
in the steeping temperature, the damage caused by the latter being 
more pronounced the longer the period. 

It is shown that the action of germisan is much more marked 
than that of uspulun at the same concentrations when the duration 
of steeping is increased and, according to the data supplied, when 
the temperature of the disinfectant is raised. With uspulun the 
dosis curativa was scarcely influenced by temperature. As a result, 
whereas the chemotherapeutical index in germisan is improved by 
lengthening the period of steeping and increasing the temperature, 
with uspulun the opposite is the case. 

Segetan-neu showed at a temperature of 0° that the length of 
steeping had no influence on the chemotherapeutical index. At 
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higher temperatures, a protraction of the steeping period had the 
same effect on the chemotherapeutical index as with uspulun. 
Segetan-neu is stated to possess a most favourable chemothera- 
peutical index (0-08 at 0°) and to sufier no loss of toxicity in the 
soil. 

Both the dosis curativa and the dosis toxica of formaldehyde 
were found markedly dependent on the temperature and duration 
of steeping. The most favourable index (0*50) was obtained from 
the longest period (6 hours) at 30° and the least advantageous 
(8-67 and 11-42 in water and soil, respectively) from 10 minutes 
at 0°. 

After discussing at some length the dependence of the steeping 
action on the duration and temperature of disinfection ; the im- 
portance of steeping duration and temperature in the chemothera- 
peutical evaluation of disinfectants ; and some further conclusions 
arising out of the present and previous investigations, the writers 
describe a number of other tests on the effect of temperature on 
fungicidal action, in which, instead of laboratory experiments on 
the spores with subsequent washing out of the fungicide, heavily 
infected wheat was steeped for one hour at varying temperatures 
and dried at the same temperatures without rinsing. Both for- 
maldehyde and germisan, the action of which is poor at low 
temperatures, showed a considerable increase of efficacy on pro- 
longation of the steeping period, whereas a steeping temperature of 
6° to 6°, or even of 3° to 4°, did not produce appreciably inferior 
results to temperatures of 16° to 18° or 30°. The reason for this 
is that the fungicide continues its action during the drying period, 
which is naturally long at low temperatures and short at high. 
The results of these tests were confirmed by field experiments, 
which indicated that the temperature of the disinfectant is of no 
practical importance under ordinary conditions of farming practice 
either for sprinkling or immersion. 

Neill (J. C.). Stinking smut of Wheat. IV. Experimental 
results for season 1925-26. — New Zealand Journ, of Agric.^ 
xxxii, 4, pp. 233-235, 1 fig., 1926. 

In 1925-6 the author continued his investigations on the con- 
trol of bunt {Tilletia tritici) in New Zealand [see this Review, iv, 
p, 659]. 

A table is given showing the germination percentage and bunt 
percentage for each of the seed treatments tested, namely, dusting 
with copper carbonate, two strengths, at 2 oz. and 4 oz. per bushel, 
respectively ; steeping in copper sulphate solution, 1 lb. in 10 galls., 
and 1 lb. in 5 galls. ; steeping in formalin 1 pint to 40 galls. (1 in 
320), and 1 pint in 60 galls. (1 in 480), with and without presoak- 
ing; steeping in Clarke’s wheat protector, 7-7 per cent, solution ; 
dusting with Corona 640 and 640 S, at 3 oz. and 6 oz. per bushel^ 
respectively ; dusting with Dupont 13 and 30 dusts, 3 oz. per bushel ; 
dusting with dry semesan, 1 oz. per bushel ; steeping in semesan, 
0*2 per cent, solution for 1 hour ; steeping in uspulun, 0-25 per cent, 
solution ; and steeping in germisan, 0-25 per cent, solution. 

The results, in general, confirm those given in previous tests. 
The formalin steep and copper carbonate dust treatments stand out 


as the best under present conditions. 'Formalin at a strength of 
1-320, however, proved detrimental to the vitality of the seed, 
whilst the presoaked 1-480 treatment gave less harmful results. 

The higher grade copper carbonate dust, containing 54 per cent, 
copper and used at the rate of 2 oz. per bushel, gave complete bunt 
control, and, on the whole, a slight improvement in the number of 
plants and heads as compared with the untreated seed. The product 
containing 26 per cent, copper and used at 4oz. per bushel was less 
effective and slightly damaged the seed. The copper sulphate steep, 
although effective in controlling bunt infection, caused much damage 
to the seed. 

Both the dust and steep semesan gave nearly complete control 
with a slight increase in the number of heads harvested. TJspulun 
.and germisan gave results somewhat less satisfactory than in the 
preceding year, due possibly to deterioration of the preparation on 
keeping. Clarke’s wheat protector, although very effective as regards 
bunt control, was liable to damage the seed. The two new disin- 
fectants tested, Corona and Dupont dusts, are not yet beyond the ex- 
perimental stage. At present they appear to be less effective than 
the copper carbonate dust. 

Bleneff (P. F.). KyjiBTypHO-xosaScTBeHHHe MeponpHHTHH 

6opb6bi c BLinpeBaHHeM osHMBixxxeSoB. [Agricultural measures 
for the control of winter- injury to autumn-sown cereals.] — 
La Defense cles Plantes^ Leningrad, iii, 1, pp. 39-42, 1 tig., 
1926. 

Autumn-sown cereals in central Russia are stated to suffer 
severely, outside the black soil wheat belt, from the so-called 
winter injury usually ascribed by West European and American 
phytopathologists to the action of Fusarmm nivale (Calonectria) 
\_granfiinicola\. The author’s observations since 1917 lead him, 
however, to consider that the trouble is primarily due to the action 
of unfavourable climatic, topographical, and agricultural conditions 
which during the winter tend to lower the vitality of the plants, 
thus rendering them highly susceptible to the attacks of parasitic 
fungi in the spring. It was observed that the injury is worst in 
places where small irregularities of the surface of the soil, or the 
presence of shrubs or trees in the fields, tend to form deep accumu- 
lations of snow [see also this Review, p. 290], or where water 
from melting snow in the spring persists for any length of t^ime, 
while on level surfaces and well-drained plots the injury is mini- 
mized. In the present very low state of agriculture in Russia, 
when proper tillage is neglected and the jSelds are infested by 
weeds, the usually recommended treatment of the seed grain against 
the trouble is of no avail, as the spores of the parasitic fungi involved 
are always present in the soil. The chief efforts should therefore be 
directed towards careful levelling of the surface of the soil and 
proper drainage of the fields, detailed instructions for which are 
given. 

Besides F. nivale, in north and central Russia winter injury is 
largely caused by Sclerotinia graminearum Eleneff, which attacks 
both wheat and rye. This fungus is very widespread in the north, 
where it kills large, continuous areas of the crop, w^hile in the centre 
of the country its attacks are more patchy; in both regions the 


plants infected by it never recover, as they do sometimes when 
attacked by F, nivale, 8. grdminearum also infects many wild 
Gramineae, more particularly rye grass {Lolium perenne) which is 
rapidly killed by it. A third organism also involved in this type of 
disease is 8clerot.mm nivale Eleneff, which is widespread on wild 
grasses and occasionally attacks rye. Under the present conditions 
in Russia F, nivale is very prevalent on wheat,, but the author has 
seidoin observed it attacking wild Gramineae. 

Dounin (M.). The fasariosis of cereal crops in. European Russia 
in 1923. — Fhytopath,, xvi, 4, pp. 305-308, 1926. 

A poisoning due to the consumption of rye bread (the ‘inebriant 
bread ' of various writers), which occurred chiefly in the region 
between Lake Ladoga and Lake Onega, Russia, in 1923, was asso- 
ciated with an extraordinary prevalence of Fusarium rosenm and 
another species of Fusarium on the grain, due to the abnormally 
cloudy and wet summer weather. Oats and barley were affected 
to a slighter extent. The consumption of the resulting bread in- 
duced symptoms of weakness, vertigo, headache, and nausea. In 
65 per cent, of the infected grains examined the fungus was found 
to be dead. 

It was ascertained that the only way in which the pathogens 
could be killed without damaging the grain was by drying the 
latter at a temperature of 46^ to 54^0. for 12 to 18 hours in the 
specially constructed sheds used by the local peasantry. 

It was shown that most of the kernels become infected after 
harvesting when the sheaves are kept in stocks in the field. The 
mycelium is found chiefly in the superficial strata at the ends of 
the kernels. The percentage of infection in the different parts of 
the kernels is shown in tabular form. 

Information concerning * inebriant ’ linseed oil was received from 
the Gomel region, and on examination the affected flax seed was 
found to be invaded by a species of Fusarium differing in mor- 
phological and cultural characters from F. linL The symptoms 
induced by the consumption of oil from affected seed were similar 
to those caused by the diseased bread. 

Chkistensen (H. R.). Om Gulsspidssygen og dens Beksempelse/ 

[On yellow tip disease and its control.]— /or Land- 
niaendy Ixx, 36, pp. 561-565, 5 figs., 1925. 

An account is given of Hudig’s work in Holland on the control 
of yellow tip disease of oats [see this Review ^ iv, p. 342] by the 
application of a mixture of peat ash, household refuse, urban com- 
post, and street sweepings at the rate of '5,000 kg. per hect. The 
results of this treatment were eminently satisfactory, as were also 
those of applying copper sulphate at the rate of 50, 66, or 100 kg. 
per hect. Both methods were successfully used by the writer in 
Denmark. 

Jehle (R. a.), Oldenburg (F.W.), & Temple (0. E.). Belatioii of 
internal cob discoloration to yield in Corn.— xvi 
3, pp. 207-215, 1 fig., 1 map, 1926. 

Root, stalk, and ear rot diseases of maize [of the types variously 
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attributed to toxic iron and aluminium compounds and to organisms 
such as Diplodia zeae, Gihberella saubinetii, 0. moniliformis, 
and Geplicdosporium acremonium: see this Revieio, hi, pp. 32, 
208; iv, pp. 665, 732] are stated to be very prevalent in Mary- 
land, causing an estimated annual loss of 10 per cent, of the 
crop, or some 2,500,000 bushels. The results of 90 tests conducted 
over a period of four years gave the following indications as to the 
correlation between cob discoloration and yield. Other conditions 
being similar, the yield from seed grain taken from cobs free from 
discoloration is greater than that from seed from cobs with internal 
discoloration. The difference in yield is greater on poor sandy and 
clay soils than on better land. Internal cob discoloration can be 
decreased by selection, and has been almost eliminated in four years 
by planting seed from healthy ears [see this Revmv, iv, p. 264]. 
Maize grown from ears with the slightest amount of internal dis- 
coloration seems to have a more uniform stand, a smaller number 
of fallen and broken stalks, and fewer prematurely killed plants 
than that grown from ears with the highest incidence of this 
affection. 

Rosen (H. R.). Bacterial stalk rot of Corn, — Phytopath,, xvi, 4, 
pp. 241-267, 5 figs., 1926. 

A full description is given of the symptoms, distribution, and 
mode of infection of bacterial stalk rot of maize [see this Revieiv, i, 
p. 170], and of the morphological and cultural characters and 
physiological reactions of the pathogen, for which the name Phyto- 
monas dissolvens comb. nov. [Bacterium dissolvens in Migula's 
classification] is proposed. 

In Arkansas, where observations on its occurrence have been 
made, for the past six years, stalk rot is considered to be serious 
only during periods of abnormally high rainfall and humidity. 
The symptoms of the disease, which may be described as a localized 
necrosis of the parenchymatous tissue, include a light or dark brown 
decay of the leaf bases, especially of those at the base of the stalks, 
and a rotting of the lower portion of the stalk, the affected part 
being dark brown, soft, putrid, and sunken in fresh infections, 
which appear as dark spots with water-soaked margins. 

An account is given of a number of successful artificial infections, 
including some obtained in the so-called Hottes chambers (a series 
of large glass compartments in which air and soil temperatures can 
be accurately controlled). Temperature was found to play an 
important part in the inception and development of the disease. 
No infections occurred below 20'^C. ; very few between 20° and 
25°; between 25° and 30° the number and extent of the lesions 
were greater; while the climax was reached between 30° and 35°, 
at which point the affected area showed the maximum amount of 
disintegration and death of the tissues. High humidity was also 
found to be essential to infection, and a correlation was noted be 
tween rapid, succulent growth and disease susceptibility. 

Infections were found to take place through hydathodes, stomata, 
through the weak spots resulting from the extrusion of endogenous 
roots, and through insect wounds. 
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TiSBALE (W. H.) & Johnston (C. G.). A study of smut resistance 
in Corn seedlings grown in the greenhouse. — Journ. Agric, 
Ees., xxxii, 7, pp. 649-668, 3 pL, 1926. 

An account is given of experiments conducted at Arlington, 
Virginia, and Manhattan, Kansas, to test varietal and strain resis- 
tance of maize seedlings to smut {Vstilago zeae) under greenhouse 
conditions. 

Fresh cultures of U. zeae in carrot decoction were found to he 
a more satisfactory inoculum than chlamydospores or than conidia 
from cultures on solid media. The most effective method of inocu- 
lation was the injection of a conidial suspension hypodermically, 
the seedlings being grown under conditions of high temperature 
(80° to 95° F.) and humidity. Fairly satisfactory remits were ob- 
tained in some instances by dropping the inoculum into the apical 
buds, but spraying with a spore suspension has given poor results. 

The virulence of the fungus varied somewhat according to the 
source of the cultures used. The relative resistance or susceptibility 
of the strain of maize tested was, in general, the same under green- 
house seedling conditious as in the field, provided the inoculations 
were made after the three-leaf stage. At an earlier stage, the 
resistant forms may be infected, but in some cases the infection is 
slight and often fails to produce galls. Susceptible plants were 
frequently killed when infected. 

The practical value of this method in the production of smut- 
resistant varieties of maize is indicated. 

Dickson (J. G.). Making weather to order for the study of grain 
diseases. — Wisconsin Agric, Exper, Stat. Bull. 379, 36 pp., 9 
figs., 11 graphs, 1926. 

After a general discussion on the importance of meteorological 
conditions in relation to plant diseases, and on the necessity of 
a scientific basis for crop improvement, the writer describes the 
uses of the Wisconsin soil temperature tanks [see this Review, iv, 
p. 50] in the study of fungous infection and the testing of resistant 
varieties. The correlation between the incidence of various diseases 
and soil and temperature conditions is illustrated by references to 
seedling blight of wheat and maize [Gihberella saubmetii : see this 
Review, Y, p. 247], oat smut [Ustilago avenae and U, levis], and 
stripe disease of barley [Eelminthos'poriuim gramineiim] as affected 
by climatic factors [see also this Revieiv, iv, p. 656]. The incidence 
of stripe was more than doubled in 1925, when the soil was cool 
and wet, as compared with 1922, when the seed was sown in 
moderately dry soil. The best temperature for the growth of 
barley seedlings appears to be 55^^ F. The amount of oat smut in 
plots sown in moist soil (which subsequently became dry) at 60° in 
1923 was 56 per cent., compared with only 1 per cent, in moist, 
cool soil at 52° in 1925. 

Dickson (J. G.) & Holbert (J. R.). The infiueuce of temperature 
upon the metabolism and expression of disease resistance in 
selfed lines of Corn. — Journ, Amer. Soc. A gron., xviii, 4, 
pp. 314-322, 1 fig., 3 graphs, 1926. 

In continuation of the first-named writer’s previous phj^siological 
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and chemical investigations on disease resistance in plants [see this 
Bevieiv, v, p. 247], (which are here briefly recapitulated), the authors 
have studied the influence of temperature on metabolism and 
resistance in selfed lines of maize. 

The results of two years’ preliminary studies on self -pollinated 
strains selected for seven and eight years and on hybrids between 
these strains indicate that resistance to seedling blight {Gibberella 
saubinetii) is an inheritable characteristic, the expression of which 
is constant over a given temperature range for each strain. Certain 
of the more resistant strains remain resistant to seedling blight 
until the tern per-ature falls below 12° C., when they become pre- 
disposed to the disease. The temperature response in different 
strains varies from that of strains which are resistant to blight at 
temperatures from 32° to 12°, to that of strains susceptible at all 
these temperatures. Both these types of strain germinate and grow 
in a clean soil at temperatures down to 10°. Hybrids between 
these resistant and susceptible strains are susceptible at all 
temperatures. 

The metabolism of the resistant strains was found to follow a 
parallel course to that of open-pollinated maize, the average material 
of which was found to be subject to seedling blight at temperatures 
below 24°. The latter was low in hexose and soluble, polysac- 
charide-building substances below 24°, with a rapid rise above this 
temperature and subsequent drop above 32°. The curve for total 
pentosan content was just the reverse of this soluble-carbohydrate 
curve. The resistant selfed strains were low in building substances 
below 12°, with a rapid rise to the highest plane at 16°. The curve 
for total pentosan content was again just the reverse of ^this one. 
These marked changes in metabolism therefore occur, in both cases, 
at the same temperature as predisposition to disease. 

The composition of the resistant strains is also comparable to 
that of the open -pollinated maize. The curve for nitrogen content 
and its relation to total carbohydrates has a similar trend to that 
of the open-pollinated seedlings, while the curves for reducing 
sugars and sucrose are also analogous. In each case, however, the 
marked changes occur between 12° and 16° in the resistant selfed 
material instead of at 24° as in the open-pollinated plants. The 
metabolism of the resistant plants, therefore, appears to be stabilized 
and to extend over a wider temperature range than that of the 
open-pollinated maize. 

The metabolism of the susceptible selfed strain differs markedly 
from that of either the resistant or open-pollinated plants. The 
soluble, carbohydrate-building substances increase with the rise in 
temperature, due to an accumulation of reducing sugars. There is 
further a decrease in sucrose content in the susceptible strains with 
tlie rise in temperature, compared with a noticeable increase in both 
the resistant and open-pollinated strains. The pentosan content of 
the susceptible strains drops at 16° and rises abnormally with the 
increase in temperature, indicating easily hydrolysable cell walls, 
which were shown by micro-chemical examination of the protective 
sheath tissues to consist of intermediate cellulose compounds with 
little or no impregnation by suberin. In the resistant strains, on 
the other hand, suberin was found in abundance in the cortical 
cell walls. 
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The explanation o£ susceptibility in the ease under investigation 
would appear to be the existence of a state of unbalanced metabolism, 
due to some deficiency in the genetic constitution and affecting the 
chemical composition of the plant. 

Kendrick (J. B.), ■ Holcus' bacterial spot on species of Helens 
and Zea mn.js.—FkytopatL, xvi, 3, pp. 236-237, 1926. 

The variability of the Holciis bacterial spot on different hosts is 
thought to be responsible for much confusion in the literature as to 
the identity of the causal agent. On all the hosts the lesions are 
round, oblong, linear to irregular, and of varying dimensions. On 
sorghum {Holms \AndTopogon~\ sorghum), Sudan grass (H. [J..] 
sorghum var. sudanensis), and Johnson grass (H, [.4.] halepensis), 
the" spots are red or light centred with a red border, except in the 
Shallu variety of sorghum, on which the border is dark brown. 
On pearl millet (Pennisetum glaucum) [P. typhoideuml the lesions 
are dai'k brown with a slight halo, while on maize they are light to 
dark brown with a reddish-brown border and a pale green halo 
when seen by transmitted light. The spots on foxtail {Ghaetochloa 
\^Setaria\ lutescens) are small and dark brown. 

A white, fluorescent bacterium has been consistently isolated 
from diseased material and proved by cross-inoculation experiments 
and cultural studies to be identical on the different hosts. The 
organism has been determined as a new species, Bacterium hold, 
the morphological and cultural characters of which are described. 
The organism is a short, cylindrical rod, measuring 6*73 by 2*13 
with one to four polar flagella at one pole only, strictly aerobic, 
and Gram-negative. Gelatine is rapidly liquefied and nitrates 
reduced. The temperature growth range is 0° to 35® 0., optimum 
between 25® and 30®, and thermal death point 49®. The group 
number is 211.2323133. 

EoSCH (A.). Studien fiber den Haferflngbrand, Ustilago avenae 
(Pers.) Jens, xind den Glatthaferbrand, XTstilago perennans 
Bostr mit besonder er Berficksiebtigung der Immunitatsfrage 
beim Haferflugbrand. [Studies on loose smut of Oats, Ustilago 
avenae (Pers.) Jens, and the smut of smooth Oats, Ustilago 
perennans Bostr,, with special reference to the question of 
immunity from loose smut.]— Pot Arch,, xiii, 5-6, pp. 382-431, 
5 figs., 1 graph, 1926. 

The results of the author's extensive studies on the infection of 
oats by loose smut {Ustilago avenae) generally confirm those of 
previous investigators [see this iJmOT, iii, p. 642; iv, p. 158], 
namely, that the spores of the fungus germinate on the open blos- 
soms and form hyphae and gemmae in or on the tissues of the 
stigmas, anthers, glumes, ovary, and lodicules. On the desiccation 
of these organs the conidia and mycelium become transformed into 
gemrnae and resting mycelium, which resume growth and infect the 
seedlings in the spring. 

Seedlings of A wcZa are generally infected only by the 
resting mycelium, gemmae, and occasional ungerminated spores on 
the epidermis of the caryopses. Late infection of this species is, 
however, also liable to occur through spores blown on to the hull- 
less seeds duriner threshine^ onerations. wbiph r»nmA inf , a r»rkinif«r»f 
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with and infect the seedlings in the following spring. In view of 
the great susceptibility to the disease of many species of hull-less 
oats, this mode of infection is thought to be of considerable 
importance. 

The mycelium may invade any part of the seedling, and entry 
can apparently be effected through perfectly sound cells, but infec- 
tion appears to result only from penetration of the first nodes or 
their immediate vicinity. The cessation of susceptibility in the 
seedling appears to coincide with the emergence of the first leaf 
from the cotyledonary sheath. The mycelium first penetrates into 
the upper cell layers, while in the interior of the seedling and in 
the younger tissues it only develops interceliularly. In the ease of 
immune varieties, e. g., A. hrevis, the hyphae make slow progress 
and soon become deficient in protoplasm, presumably as a result of 
unfavourable conditions for their development. As regards the 
internal development of the fungus, no difference is discernible in 
the initial stages between susceptible and resistant varieties. The 
mycelium of tl. avenae was even shown to be capable of penetrating 
seedlings of wheat, barley, rye, and smooth oats {A. elatior)^ but no 
further growth takes place in these hosts. 

In a series of field tests of the relative susceptibility of 33 com- 
mercial varieties, 500 seeds of each variety and 250 of A. brevis 
were artificially infected by a mycelial culture on fragments of 
glumes and anthers. The results of these experiments and those 
of previous workers [which are discussed and presented in tabular 
form] showed that Strube’s Schlanstedt, Dippe's Ueberwinder, 
Carsten’s III, and Edler’s Gottingen are uniformly susceptible. Of 
the varieties tested by the writer in 1924 only, Neuprufung I and 
II, Svalof's Sieges, and Horning’s, Weiss’s, and Kraft’s Rhenish 
White proved very susceptible. A. brevis and A, strigosa appear 
to be quite immune, and v. Lochow’s Yellow Oats, usually considered 
susceptible, proved highly resistant. Since the writer’s data on 
varietal susceptibility agree in the main with those of previous 
investigators, it may be safely assumed that the mode of reaction to 
oat smut is an inherited characteristic. 

Delay in the sowing of a portion of the infected grain resulted 
in a considerable increase in the incidence of smut, which is believed 
to be partially attributable to the higher temperatures prevailing 
after the later date of planting (30th April). For this and other 
reasons timely sowing (middle of April) is recommended as affording 
a certain degree of protection against loose smut. The plants 
originating from the inner grains [i. e., those of the second flower 
in the spikelet] were generally much more susceptible than those 
from the outer grains, this character being probably correlated with 
the lower germinative energy of the seedlings. Marked differences 
were observed under natural conditions in the extent of opening of 
the glumes, and these were correlated with a corresponding diver- 
gency in the degree of infection of the blossoms. The second and 
third blossoms are generally much wider open and remain so for 
a longer period than the rest. The small inner and intermediate 
grains, being more exposed to smut infection, should be discarded 
before sowing. 

Loose smut of smooth oats {Ustilago 2 ^<^'^ennarLs) agrees closely 
with CT. avenae both in its saprophytic and parasitic existence, but 
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the results o£ the writer's germination experiments indicate that it 
is not identical. 

During the flowering period its spores are disseminated over the 
open blossoms, where they rapidly germinate, forming hyphae and 
conidia (subsequently converted into gemmae) on the stigmas and 
lodicules. In the writer’s tests the spores on the glumes and ovary 
rarely germinated. The mycelium penetrates the upper cell layers 
of the seedling and develops in the intercellular spaces. The 
hyphae persist in the underground axis of the plant and form a 
perennial mycelium which serves to infect the young haulms as 
these appear. The mycelium reaches its maximum development at 
the time of the formation of the panicles. In the older portions of 
the plants hyphal remains are generally observed only in the nodes 
and in the underground axis. 

Dufeenoy (J.). Maladies du Cedratier et du Citronnier en €orse. 
[Diseases of the Citron and of the Lemon in Comica.] — Be- 
printed from Bull. Office Regional Agric, du Midi, 26 pp., 18 
figs., 1925. [Received June, 1926.] 

A description is given of various diseases of the citron (Citrus 
medica) and of the lemon ((7. limonia) in Corsica, and of the soil 
conditions which are held to favour their attacks and also to be 
generally unsuitable for the trees. ® 

Collar canker of citron and orange (G. sinensis) is associated with 
a fungus regarded as morphologically indistinguishable from Py- 
thiacystis [Pliytophtlioral citrophthora and P, terrestris [P. para- 
sitica], which the author appears to consider very similar organisms. 
The fungus described by Moniz de Maia [P. hibernalis : see this 
Review, v, p. 295] is thought to be distinct from these. For the 
control of this disease the writer recommends that manure should 
not be applied directly to the roots of the trees, and advocates the 
use of phosphatic fertilizers ; relatively shallow planting ; and pro- 
tection of the collar from the irrigation water by the construction 
of a soil barrier round the base of the trunk. 

A short account is given of the desiccation of the twigs and 
thorns by Phoma spp., which produce grey or white patches, fre- 
quently dotted with minute, black spots, on the cortex. Anthrac- 
nose {Gloeosporium limetticolum) also causes desiccation of the 
twigs and the development of whitish-grey spots, covered with 
black dots. Neither of these diseases is of much importance under 
Corsican conditions. 

The most common agents of decay of citron and orange fruits in 
Corsica, as elsewhere, are the blue and green moulds, Penicillium 
italicum and P. digitatum. 

Sooty mould (usually Meliola penzigi) ioAows various insects, 
and may be controlled by the application of lime-sulphur or alkaline 
polysulphides. 

In connexion with a discussion of cultural methods, the writer 
quotes Boyer as recommending the grafting of citrons on Seville 
oranges (G, aurantium) for the control of root rot on damp soils. 

Haelanb (S. C.). Wither-tip disease of Iiimes. Suggestions for 
its control.— Pro|5. Agriculture, iii, 4, pp. 74-75, 1926. 

The best method of control of wither-tip disease of West Indian 
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limes [CitTiis aurantifolia'l caused by Oloeospormm limetticolum 
[see this Review, v, p. 226J is thought to be obviously the produc- 
tion of an immune variety, possessing the essential features of 
heavy cropping, high citric acid content, characteristic flavour, and 
dropping of the fruit from the tree on maturity. The problem is 
considered under the following heads: (1) selection among the seed- 
lings of the West Indian lime in the hope of finding an immune 
type ; (2) a survey of the cultivated varieties of lime ; and (3) arti- 
ficial hybridization. Neither of the first two methods is considered 
very promising, although there are indications that natural crossing 
occurs to some extent in the spineless lime widely cultivated in 
Dominica (which is a mutant from the ordinary West Indian 
variety), since it is said to throw spiny progeny not infrequently. 
There is thought also to be a possibility that some of the Indian 
and Burmese limes which have recently been shipped to Trinidad 
may prove resistant. As regards the third method, it is necessary 
to ascertain whether the hybrids of West Indian limes and other 
citrus types made in Montserrat and Dominica [see next abstract] 
can reproduce their characters by apogamous embryos, and whether 
they can be back-crossed to the West Indian lime. Should this be 
feasible an immune type could be produced in some three 
generations. 

Work connected with insect and fungus pests and their control. 

— Rept Agric. Dept Dominica 1924-5, p. 12, 1926. 

Particulars are given of the plantations of new 'varieties of lime 
which it is hoped will prove resistant to wither-tip [Gloeosp}ormm 
limeUicolnm : see preceding abstract]. These include Tahiti, Bear's 
Seedless, Sour Lime, Kusaie, Eangpur Lime, Calamondin (Citrus 
mitis), Eustis limequat, and Woglum lemon, the last-named having 
recently been attacked by a fungus producing symptoms similar to 
those of (?. limetticolum. The foliage of most of these varieties 
was inoculated with (?. limetticolum and no symptoms of infection 
developed, but this may have been partly due to the fact that the 
climatic conditions at the time were unfavourable to the growth of 
the fungus. There are other varieties new to Dominica in the 
nurseries, and these will also be tested for resistance to wither-tip, 

Peatt (Clara A.). A disease of Queensland Cotton seed. — Empire 
Cotton Growing Review, iii, 2, pp, 103-111, 1926. 

Samples of diseased cotton seed from Queensland were received 
by the author in 1924. About 30 per cent, of the seeds failed to 
germinate, and examination of the dry seeds showed a softening 
and browning of the embryo in about 23 per cent. A fungus was 
isolated from a high percentage of these seeds and was identified by 
Wollenweber as Fusarium moniliforme \Gil)berella mmhiliformis\. 
Three bacteria were also isolated from some of the diseased seeds, 
but the author's inoculation experiments, 'which are described in 
detail, have shown definitely that the is the responsible 

agent of the diseased condition. Inoculation into ripe cotton seeds 
produced similar symptoms to those found in the original sample. 
Furthermore, the organism proved capable of attacking and rotting 
the roots of cotton seedlings and, when introduced into cotton bolls 
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on greenhouse plants by needle inoculations, the seeds of these bolls 
became infected. 

This is believed to be the first record of F, moniliforme from 
Australia. The resemblance between the attacks of the fungus on 
maize grain [see this Eevieiv, iii, p. 31 ; iv, p. 732] and on cotton 
seed is referred to, and the possibility of the disease being asso- 
ciated with boll punctures due to insects is briefly discussed. 

Skaife (S. H.). The Locust fungus, Empusa grylli, and its 
effects on its host. — South AfTicccu Joutu, of Sci., xxii, 
pp. 298-308, 1 pL, 1925. [Received March, 1926.] 

This is a more detailed report on the epidemic of Emimsa grylli, 
which in March, 1925, destroyed whole swarms of locusts in South- 
West Africa [see this Bevieiv, v, p. 93], Meteorological data indi- 
cate that in all districts where the locusts were killed in large 
numbers over 5-| inches of rain fell in at least one of the three 
months, January to March, during each of which it rained on 15 to 
20 days or more. The records show that a rainfall of 14 to 15 
inches, spread evenly over a period of three months, is sufficient to 
start a severe epidemic of the fungus among the locusts, while a 
rainfall of a little over 10 inches in the same period is not. From 
observations on the formation and abstriction of the conidia [details 
of which are given] it would appear that they are thrown off 
generally in the evening, when the locusts are clustered together 
for the night. Each conidium carries with it a small portion of the 
contents of the eonidiophore, by which it adheres to any object 
against which it strikes. When weather conditions are favourable, 
conidia alighting on a locust germinate very rapidly by the pro- 
duction of a fine germ-tube which pierces the skin and enters the 
body, possibly by means of the solvent action of an enzyme. 
Conidia which fail to come into contact with locusts may, under 
suitable moist and warm conditions, give rise to secondary conidia 
which can probably infect healthy locusts, but experimental evidence 
to confirm this is lacking. Attempts to infect locusts artificially 
by feeding them with suspensions of conidia or of resting spores 
consistently gave negative results, while infection by contact with 
diseased individuals was successful in over 7 5 per cent, of the tests. 
The conidia appear to live for only about three days. In locust's 
blood they germinated freely and vigorously, bub not in the blood 
from two other species of acridians, thus indicating that there are 
strains of the fungus adapted to particular hosts, since in South 
Africa all species of short-horned acridians are apparently suscep- 
tible to E. gryllL During the 1925 outbreak the locustid known 
as the ‘ koringkriek ' or ‘ dikpens ’ (Eugaster sp.) was very abundant 
but was never found infected, although the insects mingled freely 
with the locusts and fed upon them to a certain extent. A small 
percentage of thedocusts appear to enjoy complete immunity from 
the disease, both in laboratory experiments and in the field. The 
fungus develops more rapidly and vigorously, and after death 
conidia are produced much more abundantly, on some individuals 
than on others, and there is evidence that there are strains of the 
fungus which are much more virulent than others. 

The paper terminates by pointing out the impossibility, in the 
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present state of knowledge, of the disease being used artificially for 
the control of the locusts, and by mentioning that a new parasitic 
fungus of the locust, a species of Isaria (apparently ^causing death 
of the insects in a few cases), has been discovered in South-West 
Africa. 

Gilbekt (E. M.) & Kuntz (W. A.). Some diseases of Aphis spirae- 
cola Patch. — Quarterly Bull. State Plant Board of Florida, 
X, 1-2, pp. 1-6, 1926. 

The chief factor in the natural control of the citrus aphid 
(Ajphis spiraecola) in Florida is stated to be the fungus Empusa 
fresenii. 

Insects killed by this fungus can be recognized by their posture, 
since they are attached to the surface of the leaf or twig solely by 
the proboscis and therefore appear to be standing on their heads. 
They may be killed at any stage of development. After death the 
abdomen and thorax become coated with tan-coloured to light smoky 
brown, glistening conidia, the development of which is described. 
In the Florida citrus groves these conidia are produced for not more 
than two weeks after the death of the insect. In examinations 
carried out since March, 1925, no resting spores of this species of 
Empusa have been found, possibly because cooler climatic conditions 
are required for their formation. 

Two other minor diseases have been found attacking these aphids. 
The so-called white mould is of extremely rare occurrence through- 
out Florida. It is caused by a species of Gephalosporium charac- 
terized by a cottony type of growth covering the entire body of 
the insect. This growth subsequently becomes powdery from a 
copious production of conidia. In the other disease, the ^ brown 
mould the affected insects are closely adpressed to the leaf and are 
covered with a fluffy or powdery brown mass of mycelium and spores, 
belonging to fungi of the genus Gladosporium. It is not certain, 
however, that these are the real cause of the death of the insects, 
as they appear to grow readily on insects killed by other agencies, 
and it has been established that none of the species hitherto found 
is a virulent parasite. 

Eeemeyeva (Mme A. M.). Sntomophtliora sphaerosperma Pres- 
Ha ryceHHi];ax KanycTHHi];H h na nSaioHHOt Me?iiaHHD;e. [Ento- 
mophthora sphaero$ 2 Jerma on the caterpillars of the Cabbage 
butterfly and on the Apple sucker .] — Morbi Plantarum 
Leningrad, xiv, 2-3, pp. 100-103, 1 fig., 1925. [German sum- 
mary, Beceived June, 1926.] 

The author states that in 1919 she observed in the vicinity of 
Kursk [Bussia] a severe epidemic of Entomophthora sphaerosperma 
both on the caterpillars of the cabbage butterfly (Picris hrassiGae) and 
on the apple sucker {Psylla mali], the latter being, as far as she is 
aware, the first record on this host in Bussia or, indeed, in Europe. 
The symptoms of the disease are briefly described, and the mortality 
of both insects attacked is stated to have been extremely high, so 
much so that the apple sucker was practically wiped out and, 
according to reports, has not since reappeared in the region. [See 
also this Review, iv, p. 218.] 
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Nannizzi (A.). Ricercke sm rapporti morfologici e Mologici tra 
G-ymnoascaceae e Dermatomiceti. [Studies on the morpho- 
logical and biological relations between Gymnoascaceae and 
Dermatomycetes.] — Ann. MycoL, xxiv, 1-2, pp. 85-129, 4 pLj 
12 figs., 1926. 

This is a detailed account of the author’s studies on the mor- 
phological and biological relations between the Gymnoascaceae and 
Dermatomycetes, a brief preliminary note on which has already 
been published [see this Review, iv, p. 735]. 

After a general description of the structure of the Dermato- 
mycetes during the parasitic stage and in culture in artificial 
media, a full account is given of the development, on substrata of 
leather, birds’ wings, and human hair, of Trichophyton racliolatum, 
T. asteroicles, T. denticnlatum, T. felineum, T. equinum, T. grann- 
losiim, and Microsporon lanosum, oi which the five first named are 
stated to have produced fructifications analogous to the ascigerous 
fructifications (rudimentary perithecia) of the Gymnoascaceae, but 
containing pycnospores similar to the aleuriospores but rounded and 
borne in clusters, instead of asci. 

The analogy of these organs with the ascigerous fructifications of 
the Gymnoascaceae was demonstrated by a study of the behaviour 
on artificial media of certain of these Ascomycetes, namely, Cteno- 
onyces serratiis, Arachniotus candidus, A. aurens, GymnoascMS 
reesii, Myxotriclmm chartarnm, and M. imcinatum, all of which 
produced simple or compound clusters, external or internal aleurio- 
spores, fusiform chlamydospores, a net-shaped mycelium, hyphae 
with pyriform or racquet-shaped swellings, and spiral or dentate 
hyphae, recalling the similar structures observed in the dermato- 
phytes. The resemblances between the two groups are clearly 
brought out in a series of figures and diagrams. In M. chartarv/m 
it is not uncommon to find, besides the perithecia bearing asci, 
others in which asci are replaced by uninucleate bodies which 
behave as pycnospores. Similar pycnospores were obtained by the 
author in cultures of A. candidiis and A. aureus. 

In connexion with the description of C. serratus, the following 
analogies with Trichophyton are pointed out : the mycelial ramifica- 
tions bearing the aleuriospores mostly developed at right angles ; 
the aleuriospores are lateral, solitary, sessile, or pedicellate, and 
readily detachable ; there is a simultaneous development of external 
and internal aleuriospores by the same hypha ; and there' are inter- 
calary or terminal, continuous or septate, clavate or fusiform 
swellings of certain portions of the mycelium. Similar evidences 
of relationship are stated to be available in the case of Microsporon 
audouini. 

In artificial media the Gymnoascaceae were found to lose the 
faculty of producing ascigerous fructifications, or they developed 
various dissociated elements ordinarily found in connexion with the 
latter (involucrated, spiral, or pectinate hyphae) at random from 
the mycelium. Eestored to their natural substrata (wings, fur, 
leather, bones, and the like), these Gymnoascaceae revert to the 
production of normal perithecia with asci and ascospores. 

The author, therefore, concludes that the Dermatomycetes should 
be definitely placed in the family of the Gymnoascaceae, referring 
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to the subfamily Atelpgymnoaseaceae those genera in which asci- 
gerous fructifications have not yet been observed, and to that of 
Gymnoascaceae those in which the peritheciai stage is known. 
The confirmation of the relationship between the Dermatomycetes 
and the Gymnoascaceae strengthens the hypothesis of the probable 
saprophytic origin of the ringworm fungi. Inoculation experi- 
ments are planned to ascertain whether the saprophytic Gymnoas- 
caceae are capable of developing in a virulent form in animals and 
of producing lesions similar to those caused by the common der- 
matomycoses. 

The paper comprises sections dealing at length with the disso- 
ciation of the reproductive organs of the Gymnoascaceae and 
certain Hyphomycetes and other aspects of the morphology of 
the two families; and with the pleomorphism and systematic 
position of the Dermatomycetes. A bibliography of 66 titles is 
appended. 

Hube. Sporotrichose primitive de la conjonctive avec localisa- 
tion secondaire amygdalienne an cours du traitement. 
[Primary sporotrichosis of the conjunctiva with secondary 
tonsillar localization in the course of treatment.] — Bull, Soc,. 
Ophtalm. Paris, pp. 379-380, October, 1925, [Ahs, in Bull, 
Inst. Pasteur, xxiv, 9, p. 401, 1926.] 

Spoj'otrichum 'beurmanni [see’ this Bevieio, iv, p. 283] was 
isolated from ulcerative lesions of the conjunctiva. A cure was 
effected with iodine. 

Bigot (A.) & Velu (H.). Contribution a Fetude des blastomycoses 
animales. [Contribution to the study of animal blastomy- 
coses.] — Rev. Path, Comp, et Hyg. Gen., xxv, 280, 281, & 282-3, 
52 pp., 3 ph, 1925. 

This paper, which summarizes present knowledge regarding 
epizootic lymphangitis of the horse and mule [Gry 2 JtococGus farci- 
nimosus: see this iimm, iv, p. 478] and lacrymal blastomycosis 
of the ass {G, mirandei) [ibid., iv, pp. 605, 606], is divided into 
three main sections dealing respectively with (1) the causal 
organisms ; (2) the histology of the lesions ; and (3) the pathogenic 
r61e of Cryptococcus and the associated bacteria in epizootic 
lymphangitis, and the connexions existing between human and 
animal blastomycoses. 

The best culture media for the causal organisms were found to 
be broth, peptone water, and particularly Sabouraud’s citric acid 
agar at a concentration of 5 per mille [not 5 per cent, as stated by 
eiTor in this Revieiv, iv, p. 605]. 

The examination of the tumour-like growths seen in lacrymal 
blastomycosis of the mule shows that they are inflammatory 
enlargements composed chiefly of lymphocytes and vascular cells. 
Giant cells do not occur and the growths are non- vascular. 

The lesions, whether nodules of the skin, corded lymphatics, 
enlarged glands, or ulcerations of the respiratory mucous mem- 
branes, present a uniform histology, the invasion of the tissues by 
the parasite leading to the multiplication of the fixed and migratory 
connective tissue elements. 
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As a result of their observations and experiments in connexion 
with the vaccine therapy of epizootic lymphangitis, the authors 
conclude that staphylococci play no small part in the processes of 
infection, even converting benign into serious cases. In ten cases 
the use of staphylococcus vaccine in conjunction with pyotherapy 
gave markedly favourable results [see also this Review, v, 
p. 364]. 

UebaiK, Bakotte, & Capdebielle. ■ Sur un cas de teigne 6qulne 
due a I’Acliorion gypseum. [On a case of equine ringworm 
due to Achorion gypseum.] — Bull, et Mem. Soc. Oentr, Med. 
Veter., cii, p. 50, 1926. [Abs. in Bull. Inst. Pasteur, xxiv, 9, 
p. 397, 1926.] 

The writers have supplemented the only two records hitherto 
known by a detailed account of a case of equine ringworm due to 
Achorion gypseum [see next abstract]. 

Bkocq-Rousseu. istude ^pidemiologique des teignes du clieval. 
[Epidemiological study of the ringworm diseases of the horse.] 
— Bull. Acad. Med., Ser. 3, xcv, 10, pp. 242-243, 1926. 

Of 36 isolations made by the writer from cases of equine ring- 
worm in French cavalry horses [see this Review, i, p. 70], 31 belonged 
to Microsporum equinum, two to Trichophyton equinum, and one 
each to T. verrucosum, T. gypseum asteroides, and Achorion 
gypseum [see preceding abstract]. Of the 31 cases due to M. equi- 
num, 26 occurred in animals of five years old or less, an age 
incidence corresponding to that of human subjects. 

Haet (Heeen). Factors affecting the development of Flax rust, 
Melampsora lini (Fers.) Iiev, — Phytopath., xvi, 3, pp. 185-205, 
2 figs., 1926. 

This is a more detailed account of the factors affecting the infec- 
tion of fibre flaxes by rust {Melampsora lini) and the development 
of the ptosite than that already noticed [see this Review, iv, p. 416]. 
The disease is stated to be particularly severe in the Red River 
Valley of North Dakota and in Minnesota, causing an average 
annual loss of nearly one per cent, of the crop. 

The aecidiospores of the fungus begin to germinate after 45 
minutes at optimum temperature and the uredospores after l-l hours. 
The viability of the latter may be retained for nearly three months 
at a temperature of 7^ C. and a relative humidity of 60 per cent. 

The germ-tubes of the uredospores were observed to enter the 
host through the stomata, forming an appressorium outside, and a 
substomatal vesicle below the stoma. In the case of the practically 
immune Argentine variety, some of the host cells, which seem 
extremely sensitive to the rust hyphae, are killed within a week 
after inoculation, and the fungus is unable to establish itself. 

Light was found to be essential to the formation of uredosori 
after the establishment of the pathogen within the host. Increased 
light accelerates and decreased light retards their development. 
They may be formed at any temperature between 7° and 30° 0. 
Severe infection occurs at 16° to 22°, and slight at 7° to 14° and 
26° to 30°. 
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Plants supplied with phosphates were more severely rusted than 
those receiving nitrates or sulphates, in consequence of their 
luxuriant growth. 

The fungus penetrates the cortical tissues of flax stems and often 
attacks the fibres. The hyphae have never been found to extend 
into the xylem. 

Thaysen (A. 0.), Bakes (W. E.), & Bunker (H. J.). Studies on 
the , bacterial decomposition of textile fibres. III. The 
occurrence of hnmns compounds in deteriorated fabrics and 
the bearing of their formation on the origin of peat and 
coal.- — Biodiem, Journ,^ xx, 1, pp. 210-216, 1926. 

In connexion with the work of the Fabrics Co-ordinating Research 
Committee of the Department of Scientific and Industrial Research, 
England, an investigation was made into the microbiological aspect 
of peat formation. 

It was ascertained by the examination of samples of bog peat 
plated out on wort agar that the number of fungi participating in 
the process of decomposition is negligible, bacteria and actinomy- 
cetes playing the chief part in the formation of peat. Observations 
further indicated that bacterial activity is greatest immediately 
below the surface of the vegetation, i. e., in the youngest layer. 
Broadly speaking, the action of micro-organisms in silage heaps is 
restricted to the first three or four weeks after construction, the 
climax being reached, according to Jones and Gibbard (A6s. Bact,, 
vii, p. 20, 1923) in 14 days. This is followed by a rapid decrease 
resulting in a complete cessation of activity two to three weeks 
later. 

An examination was made of a sample of Egyptian linen cloth 
dating from the 18th dynasty which yielded what appeared to be 
a humic compound. It seems highly probable that this compound, 
which was almost insoluble in ether, was derived from the cellulose 
in, the fabric, which was undyed and woven from pure linen fibres. 

It was further shown that the humic compounds obtained from 
typical peats are of two different types, one yielding a chlorine 
derivative very similar to that of ' natural humus ’ (lignin humic 
compound), while the chlorine compound of the other is closely 
related to that of the artificial humus compounds derived either 
from the action of inorganic acids on carbohydrates or from cellulose 
fibres decayed through ageing. 

Woolf (D. G.). * Rare earths ’ give mildew-proof and repellency» 

—Textile World, Ixix, 17, p. 27, 1926. 

The so-called 'vivatex’ process for rendering cotton fabrics 
mildew-proof and water-repellent is stated to be based on the use 
of thirteen rare earths of which the best known are thorium, cerium, 
didymium, and lanthanum. At the Pease Laboratories, Inc., New 
York, two samples of t vivatex ’ olive drab were placed in standard- 
ized chambers at a temperature of 70° to 72° F., the humidity being 
maintained at a degree causing slight dampness of the cloth. Both 
samples were heavily inoculated with a mixed culture of mould 
spores isolated from mildewed samples from different localities in 
the middle Atlantic and eastern States. The results of the regular 
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examinations of tbese samples and the corresponding ■antreated 
controls indicated the complete immunity of the former from mildew 
over a period of If to 2 years. 

Beooks (F. T,). a disease of Tulips and Iris reticiilata. — Gard, 
Chron.j Ixxix, 2050, pp. 271-272, 1926. 

In addition to the disease of tulips known as / fire ’ caused by 
Botrytis tulipae, which is of common occurrence in England, another 
sclerotial disease of tulips and Iris reticulata^ caused by Sclerotium 
(Rhizoctoma) tuliparum, has recently come to^the author's notice. 

The symptoms in the two cases are almost identical and consist 
of either complete destruction of the plant below soil level or a 
dwarfed and malformed appearance of the shoots ; affected bulbs 
practically never flower. White sclerotia (later in the season be- 
coming brown to black), to f inch in diameter, are embedded in 
the neck of the bulb and the part of the shoot below the soil level. 
In the case of tuliparum no spore stage is known and infection 
occurs primarily through the soil, in which the sclerotia may remain 
alive for at least three j^ears. In the disease caused by B. tulipae, 
however, infection is often caused by sclerotia which are already 
present on or within the bulb scales, while in the leaf blight stage 
the disease is commonly spread by spores. 

This is believed to be the first record of S. tuliparum on J. reti- 
culata^ although it has previously been found on 1. hispanica, 
hyacinths, daffodils, Scilla sibirica, Fritillaria imperialism and 
tulips. 

Pape (H.). Der YermeJiriingspilz an CyMamen-Samlmgen. [The 
propagation fungus on Cyclamen seedlings.]— xxx, 
16, pp. 248-250, 8 figs., 1926. 

Towards the end of 1&25 the writer examined some diseased 
cyclamen seedlings which showed dark brown, sunken areas of 
variable dimensions on the side or base of the corm, sometimes 
accompanied by decay of the roots, or discoloration and wilting of 
the base of the petiole and the starting-point of the second leaf. 
In severe cases all these parts were affected. The plants were 
found to be infected by the so-called ‘ propagation fungus Monili- 
opsis aderholdi. Once the disease has developed the affected seed- 
lings can scarcely be saved, but infection may be largely prevented 
by adequate ventilation and plenty of light in greenhouses and 
frames, wide planting, and thorough sanitation of beds and frames. 
The walls of water tanks should be painted with 2 per cent, copper 
sulphate, Bordeaux mixture, or milk of lime, while the woodwork 
of frames and the like should be scrubbed, sprayed with formalin 
(I in 200), and painted as above. 

ZoPPiG (F.). Hochmals : Cyklameu-Schadlinge uiid ihre Bekampf- 
ufig. [Further observations on Cyclamen pests and their 
CQntTolJ\—Gartenwelt, xxx, 16, pp. 250-251, 1926. 

Notes are given on the following fungous diseases of cyclamen. 
Root rot {Thielavia basicola), which frequently occurs in beech leaf 
soils and may be controlled by aeration, sparing use of water and 
manure, and the addition of sand and lime to the soil. Similar 
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measures are applicable also to Botrytis, which causes a corm rot 
and destroys immature blossoms. Septoria cyelaminis forms red 
(later grey), concentric spots on leaves and stems. These compara- 
tively insignificant blemishes, like those caused by a species of 
Plioma that is sometimes found as a cyclamen parasite, may be 
controlled by the removal and destruction of infected material. 

Fisohek (R.). Gloeosporium mmutum, ein seltesier Scliadling der 
Anthiiriuin-Kiiiltxiren. [Gloeosporiiim minutum, a rare para- 
site of the cultivated AnthuriumJ] — Gartenzeit der osterr. 
Gartenbcmgesellsch. in Wien, Ivii, p. 42, 1925. [Abs. in 
IPenheiten auf dem Geb, des Pjianzensch, 1926, Mitt, ii, p. 41, 
1926.] 

This is a record of the occurrence in the hot-houses in Schonbrunn 
[Austria] of Gloeosporimn minutnm on the leaves of Anthurinm 
scherzerianum, on which it forms circular, frequently coalescing, 
brown spots up to 2 cm. in diameter, with a brownish-yellow 
margin. The spots are usually situated between the veins of the 
leaves, and the attacked tissues may dry up and fall out. The 
spores of the fungus are very small and develop under the epidermis. 
Although effective control measures have still to be tested, it is 
believed that outbreaks of the disease might be prevented by 
spraying the plants with copper or sulphur preparations. 

WOBONICHIN (N. N.). Exobasidium caucasicum Worouicli. in 
Transcaucasia and Kamchatka. — Phytopath., xvi, 4, pp, 293- 
297, 1926. 

A comparison of herbarium material of Exobasidium caucaswiim 
Woronich. and E. pentasporinm Shirai revealed certain differential 
characters which clearly distinguish the two species. The hymenium 
of E. caucasicum is uniformly dispersed on the lower surface of 
the young leaves, while that of E^ pentasioorium generally occurs 
in patches. The basidiospores of E. caucasicum number four 
(occasionally two or three) and those of E, pentasporium four to 
six (generally five), E. caucasicum forms witches' brooms on the 
branches of its hosts, a feature which is absent in the case of infec- 
tion hj E. pentasporiumr Finally, the hosts of E. caucasicum 
belong to the section Eurhododendron and those of E. pentasporium 
are Azalea and Tsusia, 

The discovery of E. caucasicum on Rhododendron chrysanthum 
in Kamchatka is regarded as having an important bearing on the 
migration of the genus Rhododendron, discussion of which forms 
the basis of the paper. 

Smith (C. 0.). Similarity of bacterial diseases of Avocado, EUac, 
and Citrus in California.— xvi, 3, pp. 235-236, 
1926. 

During the spring of 1925 a new bacterial blemish on the fruit 
of Guatemalan avocados [Pema grratissima] and a bacterial disease 
of lilac were investigated. Both conditions appear to be due to 
Pseudomonas citriputeale^ ih.^ causal organism of citrus blast and 
black pit [see this Revietv, v, p. 358], On the avocado the spots 
are brownish to black, firm, irregular to circular, measuring 2 to 
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10 mm. or more, and limited to the. rind. The lenticels are the 
channels of infection. The circular spots on lilac leaves meastire 
2 to 5 mm., and definite lesions are formed on the stems. The 
organisms isolated from both hosts are undergoing investigation 
and comparison with Ps% syTingae, the cause of a similar lilac 
disease in Europe. Preliminary results indicate that citrus blast, 
avocado blemish, and the lilac disease are closely related and 
probably due to the same organism. 

Weber (Anna). Sprjatjtning af Frugteaeer og Prugthuske mod 
Snyltesvampe samt disses Biologi. [Spraying of fruit trees 
and bushes against parasitic fungi, together with the biology 
of the latter!] — Tidsskr. for Planteavl, xxxii, 2, pp. 219-318, 
1 fig., 1 graph, 1926, 

The results of the spraying experiments for the control of the 
parasitic fungi of fruit trees, carried out by the Danish Phy to- 
pathological Service since 1916, are very fully described and the 
data presented in tabular form. Good control of apple scab (Ven-’ 
tiiria inaequalis)^ the perithecial stage of which occurs on over- 
wintered leaves, was obtained by the application of 1 per cent. 
Bordeaux mixture or 1 in 40 lime-sulphur. It may, however, 
sometimes be necessary to reduce the strength of these mixtures in 
order to avoid injury to the foliage, especially in damp seasons. 
In such cases the use of 0*5 per cent. Bordeaux mixture, 1 in 60 
lime-sulphur, ar the so-called ‘white' Bordeaux mixture (0-8-2-4- 
100) is recommended. Where only one application is to be given, 
it should be made immediately the petals fall or a fortnight later. 
A safer plan, however, is to spray once before flowering and to give 
several applications later. 

Pear scab (F. pirina), which also occurs in the perithecial stage 
on overwintered leaves, chiefly attacks the pedicels, fruits, and 
twigs. The disease was best controlled in the two experiments of 
this series by 0*5 or 1 per cent. Bordeaux mixture or white Bordeaux 
mixture. The higher concentrations of Bordeaux mixture caused 
some injury both to foliage and fruit, while 2 per cent. 6clair (a 
French dust designed to replace Bordeaux mixture) caused serious 
damage. This injurious efiect (which was also observed pn sprayed 
apples) may be reduced by the addition of 2 per cent. lime. The 
addition of harpix soap [see this Review, iii, p. 507] increased the 
adhesiveness of Bordeaux mixture and lini e-sulphur. 

Brown rot of stone fruits {Sderotinia cinerea) frequently causes 
heavy damage to the flowers and twigs of Prunus cerasus^ P, 
pseudocerasus, and P, triloba, and to the fruits of sweet cherries 
and plums. The apothecial stage has not been found in Denmark. 
Two applications of 1 per cent. Bordeaux mixture after blossoming 
failed to prevent infection, the second (a fortnight after petal fall) 
scorching the leaves and pedicels. K fi^uctigena is igrbYslent on 
apples and pears, causing a destructive rot of flowers and twigs in 
damp seasons. Up to 60 per cent, of ripening pears may be afiected. 
The apothecial stage has been found on 1-| year old apples. Among 
the most susceptible apple varieties are Alexander, Cellini, Cox’s 
Pomona, Charlamowsky, Red and White Astrakhan, Keswick Codlin, 
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and Signe Tillisch ; the pears chiefly infected include Amanlis, 
Bonne Louise, Clapp’s Favourite, and Flemish Beauty. 

Leaf curl of peach (Taphrina deformans) may be controlled by 
the timely application (before the buds begin to swell) of 1 in 25 
lime-sulphur. 

The best control of gooseberry mildew {Sphaerotheca mors-nvae) 
was given by one application of 4 per cent, copper sulphate or 1 in 
9 lime- sulphur, shortly before the buds open, and two or more 
applications of 1 in 30 or 1 in 35 lime-sulphur (not on yellow 
varieties) during the summer. Good results were also given by 
dormant applications of 2 or 2-6 per cent, formalin, 7 or 7-5 per 
cent, carbokrimp (Utrechtsche Asfaltfabrik, Utrecht, Holland), 25 
per cent, defensolat (Phyllaterion Co., Trelleborg, Denmark), 5 per 
cent, karbolineum emulsion, and 5 per cent, gargoyle spraying oil 
(Vacuum Oil Co.). For summer applications 0*5 per cent, formalin 
or 0*4 per cent, sodium lye (four times after picking) reduced 
infection considerably and caused no damage. 

Vine mildew (UncimUa necator)^ which is stated to be extremely 
destructive in the greenhouse, may be controlled by the application 
(between December and March) of 1 in 9 lime-sulphur. Stripping 
off the bark appears to have increased the efficacy of the spray in 
two cases. 

A bibliography of 123 titles is appended. 

Ruggles (A. G.) & Peterson (P. D.). Spray program for Minne- 
sota. — Minnesota Horticulturist^ liv, 4, p, 117, 1926. 

The following spray schedule is recommended. A. Apples. 

(1) Pink stage : powdered lead arsenate, 1| lb. ; ‘liquid commercial 
lime-sulphur, 5 qts., or dry lime-sulphur, 4 lb. ; water, 50 galls. 

(2) Petal fall and (3) last week of June or early July : same as (1). 
This treatment aims at the control of scab \yenturia inaequalisl 
and insect pests. 

B. Plums. (1) Just before blossoms open, (2) just after petals 
fall, (3) when fruit is the size of small peas, and (4) when colour 
begins to show: same as for apples. The first spray is for the 
control of plum pockets \Taphrina pruni] and blossom and twig 
blight \8clerotinia ciwrea], and the remainder for brown rot [;S. 
cinerea]. / 

Bagenal (N..B.), Goodwin (W.), Salmon (E. S.), & Ware (W. M.). 
The control of Apple scab, — Journ. Min. Agric., xx^iii, 1, 
pp. 38-49, 1 fig., 1926. 

This is a detailed account of the spraying experiments against 
apple scab IVenturia maequalis'] made in 1925 in continuation of 
the authors’ previous work [see this Meview, iv, -p. 611]. In this 
new series, the plots were arranged so that groups of trees received 
respectively either two or three applications of Bordeaux mixture 
or of lime-sulphur, while one group was sprayed three times with 
lime-sulphur plus lead arsenate. The results showed definitely 
that three applications of a fungicide are necessary to control the 
disease effectively in the Bismarck variety, and that of these the 
early spraying at the ‘pink bud’ stage is particularly important 
The most complete control was obtained with three applications of 
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Bordeaux mixture, the next best results being obtained with^ lime- 
sulphur plus lead arsenate. The beneficial effects of the additional 
early spraying was shown in the substantial increase of apples free 
from scab over that obtained with only two applications. Serious 
leaf fall was occasioned late in the season by the use of Bordeaux 
mixture, but no harmful effect on the season s crop from these trees 
was observed. There was no evidence in 1925 that any of the 
spray applications caused a dropping of the young fruit. 

Geubb (N. H.) & Hatton (R. G.). Post-blossoming use of lime- 
sulpliur spray, and fruit- dr opping. — Oard, Ghron,, Ixxix, 2053, 
pp. 324-325, 1926. 

The authors consider that the evidence contained in a recent 
paper by Bagenal, Goodwin, Salmon, and Ware [see above abstract] 
does not substantiate their claim that no abnormal dropping of 
young fruit was caused by spraying the apple trees after the petals 
fall with lime-sulphur of the normal concentration. They still 
adhere to their view [see this Review, iv, p. 99] that the post- 
blossoming use of this preparation entails a considerable risk of 
reducing the crop. 

JoESTAB (I.). Epleskurven. (Fusicladium dendriticum = Ven- 
turia inaequalis). [Apple scab. {Fusicladium dendriticum 
= Ventu7'ia inaeqiialis).'] — Iforslc Havetidende, xlii, 5, pp. 52- 
55 ; 6, pp. 69-72, 2 figs., 1926. 

The symptoms of apple scab {Venturia inaequalis) are described 
and its occurrence in Norway considered in relation to meteorologi- 
cal conditions. The disease is most prevalent in the coastal districts 
on the Signe Tillisch, Gravenstein, Torstein, and Astrakhan varie- 
ties. Good control may be obtained by three applications of lime- 
sulphur (just before and immediately after blossoming, and once 
during the summer, respectively). Bordeaux mixture, though also 
effective, is liable to cause considerable damage to the foliage and 
fruit. 

Roberts (J. W.) & Pierce (L.). Apple blotch.— [/■.& Dept of 
Agric, Farmers^ Bull. 1479, 11 pp., 9 figs., 1926. 

A popular account is given of the economic importance, distribu- 
tion, symptoms, and life-history of the causal organism of apple 
blotch {Phyllosticta soUtaria) . [see this Review, iv, p. 743]. The 
relative susceptibility to the disease of some well-known varieties 
is shown, and directions are given for control by Bordeaux mixture 
or dilute lime-sulphur. The following general spray schedule is 
recommended for the control of blotch and other fungous diseases 
of apples. (1) Directly after blossom cluster buds open : dilute 
lime-sulphur (If galls, lime-sulphur at 33° Baumd per 50 galls, 
water). (2) Immediately petals fall : same as (1). (3) A fortmght 
after petals fall : Bordeaux mixture 3~4~50. (4) Two or three 
weeks later : same as (3). (5) Two or three weeks after (4) : 
Bordeaux mixture 4^4-50. (6) Two or three weeks after (5) : 
aamC; as',(5).''' 

T '■ 
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McClelland (N.) & Tiller (L. W.). Cool storage isiirestigations 
in Mew Zealand, Season 1925.— World of Australasia, 
xxvii, 4, pp. 179-184, 1926. 

In this paper, taken from a recent bulletin of the Cawthron Insti- 
tute, Nelson, New Zealand, the authors give a brief survey of the work 
of other investigators on flesh collapse of stored apples, and of their 
own earlier observations [see this Eevietu, iv, p. 549 ; v, p. 372], 
followed by a description of experiments carried out at a recently 
constructed experimental cold store at the Nelson Freezing Com- 
pany's stores, Stoke, in 1925. The store was of the dry battery, 
forced air circulation type, and was independently controlled. The 
flesh temperature of the apples was maintained between 32® and 
34® F. and the humidity of the air entering the chamber was about 
50 per cent. 

The results obtained confirmed the previous indications that low 
temperature increases internal breakdown, but that the damage is 
reduced when the humidity is also kept low. 

A temperature high enough to eliminate internal breakdown 
(about 46® F.) is not practicable commercially, but it is considered 
probable that at about 38® to 40®, with a reasonably low humidity, 
the amount of loss can be reduced to a minimum. A low tempera- 
ture, however, is essential for the satisfactory storage of pears, with 
which a flesh temperature of 32® has given excellent results. 

The influence of maturity on the development of internal break- 
down was more marked than in 1924, probably on account of 
seasonal variations, especially the greater amount of rain during 
the latter part of the ripening period. In the experimental store, 
with Sturmer apples, the amount of internal breakdown increased 
with the degree of maturity of the fruit, but the loss by shrivelling 
or wilting was greatest in the least mature fruit. Stored pears are 
also influenced by the stage at which they are picked ; excessively 
green pears shrivel badly and are tasteless, while over-ripe fruit 
does not stand lengthy storage. 

The experimental data have definitely shown that locality may 
have a determining effect on the prevalence of the disease in apples 
even in bad seasons. 

As in previous experiments the beneficial effect of delayed storage 
was noticeable in the case of Jonathan apples. The total incidence 
of the disease in mature fruit kept out of store for five weeks was 
on 18th August only 12 per cent, as compared with 22 per cent, in 
that stored immediately after picking on 18th March. With 
Sturmers, however, delayed storage increased breakdown. 

Egberts (J. W'.) & Duneoan (J.C.). Blossom blight of the Peach. 

— Phytojjath., xvi, S, 'pip. 217-222, 1926, 

The results of inoculation experiments carried out at Washington, 
D.C., and Fort Valley, Georgia, in 1924 and 1925, show that the 
conidia and oi Sclerotinia cinerea are capable of causing 

a blossom blight of the peach. All parts of the open blossoms may 
be attacked, direct infections of the stigmas, anthers, petals, and 
inner surfaces of the sepals having been observed. At a moderate 
temperature (25® C.), under conditions of extreme moisture, only a 
few days are required for the development of the disease. It is con- 
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eluded that either ascospores or eonidia, or both, may be responsible 
for outbreaks of blossom blight in peach orchards. 

Hobne (W. J.), Weldon (G. P.), & Babcock (E. B.). Besistance of 
Peach hybrids to an obscure disease in Southern California. 
— Journ. of Heredity, xvii, 3, pp. 99-104, 4 figs., 1926. 

Specimens of some 30 peach hybrids were tested at Riverside, 
California, in 1924 for resistance to an obscure disease, involving 
delayed blossoming and foliation as well as a reduction of yield, 
which was first observed in the low-lying southern regions of the 
State in 1904. In nearly all the hybrids one of the parents was of 
the resistant South China type known as Peento or Saucer peach. 
The latter part of 1923 and'early months of 1924 were characterized 
by marked fluctuations in the weather conditions, and it was ob- 
served that heat and intense sunlight predisposed the trees to this 
disease, which was also observed in a milder form on other fruit 
trees. Individuals shaded for the whole or part of the day were prac- 
tically normal in time of blossoming and foliation. Early flower- 
ing and leafing varieties were found to be less affected than late 
ones. 

The information collected in 1924 (when a special conference of 
horticulturists and phytopathologists met to discuss the peach 
situation) suggests that the cause of the trouble is to be traced to 
the high temperature and intense sunlight, with low humidity, of 
February, and indicates the general superiority of the hybxdd deri- 
vatives of South China races over north-eastern commercial types, 
with a few exceptions [which are enumerated]. 

The first-named author’s observations denote that the disease 
under discussion is not peculiar to California. In 1905 similar 
symptoms were noticed in peach trees near Havana, Cuba, and 
here also the South China varieties were comparatively resistant. 
One of these, Red Ceylon, was widely distributed in Cuba and gave 
considerable promise of success. 

Bekkeley (G. H.) & Jackson (A. B.). Verticilliuni wilt of the 
Bed Baspb^rry. — Scient Agric., vi, 8, pp. 261-270, 8 figs., 
1 graph, 1926. 

The wilt disease of cultivated red raspberries, formerly termed 
blue stem, is stated to be widespread and apparently increasing in 
Ontario [see this Review, iii, p. 725], where it is the cause of 
considerable financial losses. 

Isolations from diseased canes gave a species of Verticillium 
which was proved by inoculations of healthy plants with pure 
cultures to be able to cause the characteristic symptoms of the 
disease. The blue discoloration, to which the earlier name of the 
disease refers, may be lacking, but yellowing, wilting, and dropping 
of the leaves are invariably found, so that the term ' wilt ’ is regarded 
as more appropriate. These symptoms begin in the lower leaves 
and spread upwards, a tuft of small brownish leaves being often 
left at the top of the cane. Later in the year many of the canes 
die, but new shoots usually arise from the underground roots. 
Eventually the whole plant may be killed. 

Although the raspberry produces micro-sclerotia in 
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abundance and is therefore related to F. dahliae [see this Review, 
iv, p. 495], the authors’ comparative cultural studies have satisfied 
them that it is a distinct species. Cultures of the raspberry species 
show sclerotia first on nitrate dextrose agar, whereas V. dahliae 
forms sclerotia first on potato dextrose. The mycelium of the 
former is white, thin, and loose in texture, whereas that of the 
latter is dense, compact, and greyish-white ; both become eventually 
covered with a sclerotial crust, on which, in the raspberry fungus, 
tufts of white mycelium occur. The eonidiophores of the raspberry 
fungus are 20 to 400 ^jl and the ovate to globoid conidia measure 
2-75 to 6*25 by 1*25 to 4*25^, whereas the eonidiophores of F. 
dahliae are shorter and the conidia oblong to almost cylindrical 
and 3 to 7 by 1*5 to 3 /z. 

The red raspberry fungus is also regarded as distinct from 
F. caulophagum (Acrostalagmiis caulophagus Lawrence), the cause 
of ‘ blue stem ’ of black raspberries in the State of Washington, 
since the production of micro -sclerotia has not been recorded in the 
latter and the black colour of its cultures is stated to be due to 
strands of chlamydospores and to dark coloured mycelial branches. 
The authors have therefore named their fungus F. ovatum n. sp.,an 
English diagnosis of which is given. 

Suggestions for control include the use of certified healthy stock 
for planting and the avoidance of soil in which other plants sus- 
pected of being susceptible to this disease have been grown and 
have shown signs of wilt. Potatoes, tomatoes, eggplants, and chilli 
pepper are said to be liable to increase the amount of wilt in a suc- 
ceeding raspberry planting. 

Ruggles (A. G.) & Winter (J. D.). Some aspects of mosaic of 
the Red Raspberry from the standpoint of the nursery 
inspector, — Minnesota Horticulturist, liv, 3, pp. 79-85, 1926. 

The results obtained in the control of mosaic of red raspberries by 
two years’ nursery inspection in Minnesota are stated to be ex- 
tremely encouraging. Special attention has been paid to the very 
profitable Latham variety [see this Review, iv, p. 357]. In 1925 
32 out of 33 Latham plantings rogued in 1924 were found to be 
reasonably free from disease. The results of an inspection of 
67 plantings in various parts of the State show that of 112,110 
Latham plants from isolated plots only 1,465 (1*3 per cent.) were 
infected, while 4,851 (9 per cent.) of the 53,900 plants growing in 
proximity to diseased plots showed symptoms of mosaic. These 
figures clearly indicate the importance of isolation in the successful 
control of mosaic, and nursery growers are now required to keep 
their plots of commercial raspberries not less than 20 rods from 
diseased plantings. From the data compiled as the result of the 
inspection, however, it would appear that the transmission of the 
disease by the use of infected cuttings is of greater importance than 
secondary infection. 

Ulrich (F.). Spraying Raspberries. — Minnesota Horticulturist, 
liv, 4, pp. 113-115, 1926. 

The writer has obtained very satisfactory results in the control 
of raspberry anthracnose (Plectodiscella veneta) by the application. 
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with the D, & B. sprayer (Dobbins Mfg. Co., North St. Paul), of 
5-5-50 Bordeaux mixture plus 1^ lb. lead arsenate. The treat- 
ment is carried out when the young shoots are six to eight inches 
in height. 

Rose (D. H.). Belation of Strawberry fruit rots to weather con- 
ditions in the Midi.— PMjto^ath, xvi, 3, pp. 229-232, 1 graph, 
1926. 

The results of a field study, made at Beebe, Arkansas, in 1923 
? and 1924, on the correlation between weather conditions and the 

! incidence of leather rot {Phytophthora cactor'W'm) [see this Review, 

iv, p. 100] and other rots of strawberries indicate that rainfall and 
temperature are decisive factors in the development^ of these 
diseases, which develop with severity when a rainy period during 
! the picking season is followed by warm weather, whereas if the 

\ rains are followed by cool weather, there is less danger of rot. 

Stevens (N. E.) & Sawyer (W. H.). The distribution of Cran- 
berry false blossom. — Phytopath., xvi, 3, pp, ,223-227, 1926. 

In this paper additional information is presented on the distri^ 
bution of the false blossom disease of cranberries (Faccimum 
'macTocarpon) [see this Review, iv, p. 490]. In 1925, 48 out of 
61 cultivated bogs in Wisconsin were found to be infected, while in 
the Cape Cod region of Massachusetts the disease is known to occur 
on 52 bogs. False blossom is believed to have spread from Wis- 
consin, the original seat of the disease in the United States, to New 
England and the Pacific Coast. In Oregon practically every bog is 
stated to be infected, while in New Jersey it is also very widely 
distributed, though not destructive in many cases. The McFarlin 
variety appears to be highly resistant to false blossom both in 
Massachusetts and Wisconsin, and its cultivation in badly diseased 
areas, together with regular spring and autumn flooding, is recom- 
mended as a promising control measure. 

Demabee (J. B.). Little leaf disease of Pecans. — Phytopath,^ 
• xvi, 4, pp. 277-283, 2 figs., 1926. 

A description is given of a disease affecting the leaves and twigs 
i of pecan 0arya pecan] trees, first observed at Ocean Springs, Mis- 

souri, in 1920, and since reported to occur in various localities of 
Georgia, Florida, and. Alabama. The condition, which has been 
I termed ' little leaf appears to be restricted to urban areas. Affected 

leaves are generally composed of a reduced number of leaflets, 
^ averaging about eight instead of 11 to 15 to the leaf. The diseased 

I leaflets are oblong or rounded, often with obtuse or notched apices, 

instead of falcate, oblong-lanceolate, or serrate, and they are fre- 
quently much reduced in size. Affected twigs are slender and 
feeble, with small, blunt buds. 

Negative results were given by experiments in the transmission 
of infection by budding and grafting. A badly diseased tree trans- 
' planted to an environment approximating to field conditions re- 

' covered entirely. 
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Teappmann (W.). ' Methoden zur Prilfang von Pflanzenscliutz- 
mitteln. !• BenetzungsfaMgkeit. [Methods of testing plant 
protectives. I, Wetting capacity.] — Arh, Biol, Beichsanst 
fiir LancB unci FoTshoirtsch., xiv, 3, pp. 259-266, 1 fig., 
'1926. 

The moistening of a solid surface by a liquid depends on the 
surface tension of the liquid, the surface tension of the solid, and 
the tension of the interfacial surface, but the first -named factor is 
the most important and the one on which the wetting capacity 
primarily depends. 

To estimate the surface tension of a spray fluid, a pipette with a 
graduated bulb was fitted with a short capillary at the lower end. 
A horizontal capillary was inserted between the bulb and the ter- 
minal capillary in another type of apparatus. The greater the 
number of drops of a liquid that will pass through such a pipette, 
the lower the surface tension of the liquid. The number of drops 
from a known volume of liquid at a given temperature thus gave 
an accurate measure of the wetting capacity. Soap solutions of 
0*012 to 5 per cent, were used with distilled water, tap water, and 
distilled water with 0*1 per cent, calcium chloride, and the results 
plainly showed the low wetting power obtained with a high lime 
content. 

Compared with gelatine, peptone, 'Schering 15 170 \ (Chemische 
Fabrik auf Aktien, Berlin N 39), and casein or milk, soap was found 
to be the best and cheapest wetting material. It cannot, however, 
be mixed with arsenic compounds and milk was found to be an 
efiicient substitute in such cases. 'Schering 15170’ is especially 
suitable for use in spraying delicate greenhouse plants. 

Goodwin (W.), Mabtin (H.), & Salmon (E. S.). Fungicidal pro« 
perties of certain spray-fluids, IV. — Journ. Agric. Science^ 
xvi, 2, pp. 302-317, 1926. 

In continuation of their investigations on sprays [see this Review, 
V, p. 116], the authors studied the fungicidal value of certain spray 
fluids as tested by their action on the conidial stage of hop mildew 
(Sphaerotheea humuli) on young leaves of hops grown in the green- 
house. Two series of spraying experiments were made, (a) with 
solutions containing polysulphide sulphur, (b) with solutions con- 
taining arsenic acid. 

The results of tests of a commercial liver of sulphur preparation, 
containing 9-28 per cent, monosulphide sulphur, 27*56 per cent, 
polysulphide sulphur, 8*56 per cent, thiosulphate, and 2*01 per cent, 
sulphate, showed that, under the conditions of the experiments, a 
solution containing 0*092 per cent, potassium polysulphide was 
fungicidal while a solution containing 0*066 per cent, proved almost 
but not completely effective. With a commercial sodium poly- 
sulphide preparation called ‘ sulfluid containing 1*57 per cent, 
monosulphide sulphur, 7-05 per cent, polysulphide sulphur, 0*41 per 
cent, thiosulphate, and 0*73 per cent, sulphur, a solution containing 
0*12 per cent, sodium polysulphide was fungicidal and 0*03 per cent, 
was ineffective. It seems probable that solutions of sodium and 
potassium polysulphides possess the same fungicidal values, being 
effective at about OT per cent. Similar tests with commercial lime- 
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sulphur showed that a solution of 0-078 per cent, calcium polysulphide 
was just below fungicidal strength, which is in agreement with the 
previous results indicating that 0*11 per cent, is the lethal dose [see 
this iJmw, ii, p. 169]. 

The arsenate tests showed that lead arsenate containing 0-204 
per cent. was fungicidal; 0-1 per cent, appears to be just 

below fungicidal strength. Lead thioarsenate and dicalcium arse- 
nate, each containing 0*05 per cent. As^O^, and disodium arsenate 
at a strength of 0-0238 per cent. AS2O. all proved fungicidal without 
causing injury to the leaf tissue. 

Solutions of calcium polysulphide and of lead arsenate at con- 
centrations below fungicidal strength proved to be fungicidal when 
mixed together. 

Bailey (E.M.). Beport on commercial insecticides and fungicides 
X925, — Gonnecticid Agric. Ex^yev, Stat. Bull, 2'72, pp. 143--150, 
1925. [Received April, 1926.] 

In addition to a number of preparations used exclusively for 
insecticidal purposes, the following were analysed during 1925. 
A. Bordeaux-lead arsenate mixtufes, including (1) pyrox (Bowker 
Chem. Co., New York), a paste containing 5-57 per cent, arsenic 
oxide, 8-39 per cent, copper oxide, and 1-28 per cent, lead oxide. 
(2) Bordo-lead dust (Chipman Chem. and Engin. Co., New York), 
containing 8-73 per cent. As^Os, 20-62 per cent. CuO, and 15*24 per 
cent. PbO. (3) Bordo-arsenate dust (Glidden Co., Cleveland, Ohio), 
containing 14-77 per cent. AS2O5, 16-66 per cent. CuO, and 26-64 
per cent. BbO. (4) Hexpo dust (H. J. Smith Co., Utica, N.Y.), con- 
taining 8-37 per cent. AS2O5, 22-62 per cent. CuO, and 18-89 per 
cent. PbO. (5) Bordo-lead mixture, a paste containing 8-91 per 
cent. AS2OQ, 3-22 per cent. GuO, and 18-32 per cent. PbO. 

B. Sulphur preparations, comprising (1) sulfocide (B. S. Pratt 
Co., N.Y.), containing 33*78 per cent, total sulphur. (2) Niagara 
pomodust (Niagara Sprayer Co., Middleport, N.Y.), containing 89-73 
per cent, total sulphur, and 1-84 per . cent, metallic arsenic. (3) Sul- 
phur-arsenate dusts 90-10 and 85-15 (John Bacon, Gosport, N.Y.), 
containing, respectively, 88-27 and 84*75 per cent, total sulphur and 
2-85 and 3-74 per cent. AsgO^. (4) Lime-sulphur (Blanchard’s and 
Grasselli’s), containing, respectively, 19-62 and 26-35 per cent, total 
sulphur, the specific gravity of the former at 22^ C. being 1-2333 
and that of the latter 1-3080. 

The constituents of a sample of kayso (Golden State Sales Corp., 
N.Y.) analysed as follows: 3-30 per cent, nitrogen, 21*05 per cent^ 
casein, and 44-32 per cent. lime. 

Britton (W. E.) & Clinton (G. P.). Spray hulletin.—Gonnecticuf 
Agric, Exper. Stat. Bull, 271, pp. 93-140, 93 figs., 1 diag., 1926., 
^ Full directions are given for the control of fungous diseases and 
insect pests of the cultivated plants of Connecticut, which are listed 
in alphabetical order. The bulletin further contains instructions 
for the preparation of insecticides and fungicides ; brief popular 
notes on the life-history of insects and fungi ; and a list of manu- 
facturers and dealers in spraying apparatus and supplies. 
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Becker (A.). Ueber deai Einlxiss der Samenbeliaiidliing mit 
Reiiscliemikalieii aiif die Xeimnmg. [The influence on ger- 
mination of seed treatment with chemical stimulants.] — Zandiv. 
Jahrkylxiii, 4, pp. 501-553, 9 figs., 1926. 

This is a comprehensive account of a series of experiments carried 
out at the Bonn-Poppelsdorf Agricultural College on the stimulation 
of germination in a number of agricultural plants by chemical 
treatment [see this Revieiv, v, p. 291]. As already stated, the 
apparent stimulus to germination given by certain preparations is 
considered to be really the result of a fungicidal action of the dis- 
infectants, which enables the treated plants to make normal growth 
and thus to produce a yield superior to that from the untreated 
seed. In no ease was there any increase of yield which could be 
definitely attributed to seed stimulation as distinct from disinfection. 
A bibliography of 79 titles is appended. 

Chapman (A. C.), The President’s address ; the Pungi Imperfecti, 
and a farther plea for an institute of industrial micro- 
biology. — Journ. Roy, Microscop. Soc., Ser. II,xlvi, 1, pp. 1-16, 
1926. , 

In this address, read before a meeting of the Royal Microscopical 
Society, England, on 20th January, 1926, an account is given of 
the industrial importance of various fungi of uncertain systematic 
position usually included in the genera Toviila, Mycoderma, Monilia, 
Chalara, Endomyces, and Oidivum of the Fungi Imperfecti. Atten- 
tion is called to the action of members of the genus Torulco in the 
conditioning of beer and, associated with bacteria, in the preparation 
of the fermented milk beverages, kephir, koumiss, &c. ; the damage 
caused by the presence of Mycodema in beer or wine ; the fat- 
forming fungus {Endomyces) [vernalis: see this Review, iv, p. 113], 
and the like. In conclusion a plea is made for the foundation of 
a National Institution of Industrial Microbiology for the study of 
these and other industrially important micro-organisms. 

Anderson (P. J.), Haskell (R. J.), Muenscher (W. C.), Weld 
(Clara J.), Wood (Jessie L), & Martin (G. H.). Check list 
of diseases of economic plants in the United States. — TIE* 
Dept, of Agric. Bull. 1366, 111 pp., 4 maps, 1926, 

This list of the diseases of economic plants in the United States, 
which has been prepared from data assembled by the Office of 
Plant Disease Survey and Pathological Collections, is believed to 
represent the first attempt at such an enumeration in the country. 
The scientific and common names of the hosts and parasites are 
given, with their distribution by States, and the paper also includes 
notes on the basis and scope of the list and the system of nomen- 
clature adopted for the hosts and pathogens. 

Calendario de patologia vegetal y zoologia econdmica. II. En- 
fermedades de origea vegetal, etc. [Calendar of plant patho- 
logy and economic zoology. II. Diseases of vegetable origin, 
&c.]— Afin. Agric. Nac. (Buenos Aires) Secc. Prop), e Inform. 
Circ. 601, pp. 24-48, 36 figs., 1926. 

The chief fungous, bacterial, and physiological diseases of agri- 



569 


cultural and horticultural crops in the Argentine Republic are 
briefly described, with directions for control. 

Moestatt (H.). BibliograpMe der PfianzenscIiiitzIiteratTir s das 
Jalir 192 S. [Bibliography of plant protection literature pub- 
lished in 1925 ^—BioL BeichsansL fur Land- und Forstivirtsck, 
Berlin-Dahlem, 228 pp., 1926. 

This volume, comprising a bibliography of the German and foreign 
literature published in 1925 on various aspects of plant protection, 
has been prepared on the lines followed in previous years [see this 
Review, iv. 'p. 626]. 

Cabbone (D.). Ii’immunita nelle piante. [Immunity in plants.]— 
Riv. di Biol., viii, 1, pp. 62-73, 1926. 

This is a review of the current literature on the phenomenon of 
immunity in plants. The work of the various authors cited is 
briefly summarized and a bibliography of 32 titles is appended, 

Jones (L. R.). Securing disease resistant plants ; how important 
is it? whose job is it ? — Science, N.S., Ixiii, 1631, pp. 341-345, 
1926. 

After a brief general discussion of the development of phyto- 
pathology in the United States, the writer indicates the functions of 
(1) plant pathologists, (2) plant geneticists; and (3) plant culturists 
in the supremely important work of securing disease-resistant 
plants. In this work, plant pathologists are primarily concerned 
in the study of the nature and cause of resistance, and in its rela- 
tions to environment and the like ; in the estimation, by observa- 
tion and experiment, of the relative merits of recognized varieties 
as to I’esistance : and, to a lesser extent, in the search for resistant 
individuals and the perfecting of resistant strains by hybridization. 
The scope of the activities of geneticists and culturists is also defined, 
and a section, illustrated by a few striking examples, is devoted to 
the share of amateurs and commercial men in the discovery of 
disease-resistant varieties of plants. 

Van Thiel (P. H.). Was ist Bickettsia melophagi ? [What is 
Rickettsia melophagil] — Arch, fur Protiste^wMde, lii, 3, 
pp. 394-403, 1 fig., 1925. 

In connexion with Woodcock’s conclusion that the Rickettsiae 
are derived from the degenerating bodies of flagellates [see this 
Revieiofiv, p. 690], the author describes his recent observations at 
the Leiden (Holland) Institute of Tropical Medicine. 

It was shown that the metachromatic corpuscles of the crithidia, 
such as those found in the sheep ^^6, Melophagus ovinus, are 
identical with Meyer’s volutin corpuscles (Bot. Zeit, Ixii, p. 113, 
1904), giving a positive reaction to methylene blue and 1 per cent, 
sulphuric acid. Rickettsiae, on the other hand, fail to react to this 
stain, nor are they soluble, like the metachromatic granules in the 
crithidia, in a 5 per cent, solution of sodium carbonate, nor in 
the process of hydrolysis with hydrochloric acid. Rickettsiae and 
the volutin corpuscles further differ in shape, the former being 
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iinifox'mly oval and the latter spherical and of very variable dimen- 
sions [see also this Revieiv, iv, p, 689]. 

Woodcock's theory as to the derivation of the metachromatic 
corpuscles may be partially correct, but the’ identification of these 
bodies with those of Rickettsia is, in the author’s opinion, erroneous. 

The crithidia are stated to remain alive in the interior of the 
sheep ked some days after the death of the insects, whereupon 
degeneration commences. In one of the three forms of degeneration 
observed, the similarity between Rickettsia melophagi and the 
metachromatic granules is extreme, but this is no proof of identity. 

Peat (H.). Etudes des mycorhizes du ‘ Taxus baccata.’ [Studies 
of the mycorrhiza of Taxus baccata,] — Ann. Sci. Nat. Bat., 
Ser. X, viii, 1-2, pp. 141-163, 15 figs., 1926. 

After a brief review of the work of previous investigators on 
endotrophic mycorrhiza [see this Revieiv, iv, p. 755], the author 
records his observations at some length on the mycorrhiza of the 
common yew {Taxus baccata). 

The endophyte agrees in its main features with that referred to 
by Gallaud as the Paris quadrifolia type, which has already been 
recorded on various Gymnosperms. It is characterized by branched, 
haustorium-like arbuscles restricted to the cells in which they are 
originally produced, and multinucleate vesicles (up to 40 /z in 
diameter) which are abundant in certain parts of the root, and may 
be either intercalary or on isolated stalks. The mycelium is intra- 
cellular, with non-cellulose walls, and penetration is effected through 
the root hairs. Only the much branched feeding roots are invaded, 
and the fungus is confined to the cortex, the central cylinder being 
protected by a tanniferous endoderm. Continued growth of in- 
fected roots appears to be possible only when invasion is mild ; as 
a rule, a very severe attack causes the death of the root. A detailed 
account is given of the anatomy of the root and of the distribution 
of the endophyte in the root system. New roots formed in the 
spring are infected from the soil, not from the older roots, the 
endophyte in which is entirely cast ofi* with the disintegrating 
cortex. 

The vesicles are only apparent in portions invaded for a long 
time, when the fungus has reached its maximum development, 
chiefly during the second year after the roots form. The mycelium 
has been traced from the root ' hairs back into the soil, where it 
occurs chiefly in the debris from dead wood in which it sometimes 
forms vesicles similar to those found in the root [see also this 
RemeWyiii, 5S9]. 

Staek (N. V.). 0 MHKoppase b Kopanx IlaiiopoTHnKa Angiopteris 
Hoffm. [On the mycorrhiza in the roots of the Fern AQigiop-^ 
Homn.] — Bull. Jard. Bat. Rep. Russe, Leningrad, xxiv, 
pp. 141-144, 1925. [German summary. Received June, 
1926.] 

With a view to establishing whether the roots of the fern 
Angiopteris evecta, cultivated for over 70 years at the Chief 
Botanic Garden in Leningrad, contained the same mycorrhizal 
organism as that described by West in England (A of Botany, 
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xxxi, 121, p. 77, 1907), the roots of the plants were examined by 
the author at regular monthly intervals over a full year. During 
the whole time the secondary laterals and the very fine^ rootlets 
were found to harbour a fungus forming characteristic vesicles and 
arbuscles, while it was never found in the young, thick, aerial roots 
and very seldom in the old roots. The morphological characters of 
the fungus [a description of which is given], as well as the formation 
in the spring and summer of yellow chlamydospores, allowed the 
author to identify it with Stigeosporiv/ni marattiaceariim West. 
In his opinion, the fungus is an obligatory commensal of the roots 
of this fern, from which it passes into the soil, and from the latter 
back into the young roots as they form. 

Uppal (B. N.). Relation of oxygen to spore germination in some 
species of the Peronosporales. — Phytopath., xvi, 4, pp. 285- 
292, 1926. 

Sporangia of Phytop)hthoTa coloca^iae were shown to be capable, 
under suitable temperature conditions, of forming zoospores in 
cultures from which the air had been exhausted b^y means of a 
vacuum pump or withdrawn by alkaline solutions of pyrogallic 
acid. 

Indirect germination (by zoospores) also occurred in the case of 
sporangia of PhytophthoTct infestans, P. p)cdmivora, and P. para-- 
sitica in the absence of oxygen, but in no instance was direct ger- 
mination (by a germ-tube) observed under these conditions in any 
species of Phytop>hthom. 

The sporangia of Cystopus cancUdus, Pla8mop>aTa viticola, and 
Sclerospora graminicola, as well as the conidia of Peronosporcb 
parasUica and P. trifoliorum (which germinate directly), require 
the presence of oxygen for germination. 

Goss (R. W.). Transmission of Potato spindle-tuber by cutting 
knives and seed piece contact. — Phytopath,, xvi, 4, pp. 299- 
303, 1 pL, 1926. 

This is a more detailed description of the writers experiments in 
the transmission of potato spindle tuber by cutting knives and seed 
piece contact than that already noticed from an ab&eviated account 
[see this Review, v, p. 443]. 

Tilfoed (P. E.). Potato leaf roll in Ohio. — Bimonthly Bull. Ohio 
Agric. Exp)eT, Stat, xi, 2, pp. 55-59, 2 figs., 1926. 

This paper deals with the symptoms, means of transmission, 
incidence, economic importance, and suggested means of control of 
leaf pll of potato in Ohio. 

Evidence based on experimental data indicates that the average 
loss incurred as a result of leaf roll amounted in 1925 to a 20 to 46 
per cent, decrease in the number of tubers per hill, and 41 to 65 per 
cent, loss in weight. The use of northern- grown certified seed 
appears to give better results than that of Ohio-grown seed. The 
latter is difficult to keep free from leaf roll, and in a comparative 
test selected northern seed gave a crop entirely without leaf roll, 
whereas there was between 7 and 8 percent, in the crop from Ohio 
seed. 
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McLean (W.). Effect of leaf-roll disease in Potatoes on tlie com- 
position of the tuber and ‘mother tnh&s\—Jo%hrn, Agric. 
Science, xvi, 2, pp. 318-324, 1 graph, 1926. 

In continuation of his work on leaf roll disease in potatoes 
[see this Review, v, p, 380], the author describes investigations of 
the comparative chemical composition of healthy and leaf roll in- 
fected tubers. 

The results indicate that one effect of leaf roll in its secondary 
form is to reduce the percentage of dry matter in the tubers. The 
percentage of nitrogen in the dry matter is appreciably higher than 
in the tubers from healthy plants. This difference is sufficiently 
outstanding in many varieties to characterize leaf roll tubers where 
the only variable factor is that of leaf roll disease. 

The rate at which the nutrient materials are removed by the 
young plants from infected mother tubers when the latter are 
sprouted is much slower than in the case of plants from healthy 
stock. This may be the cause of the stunting which is character- 
istic of leaf roll plants. 

When there is any doubt as to the diagnosis of secondary leaf 
roll by the usual symptoms, a determination of the dry matter in 
the mother tuber, two or three months after planting, would in ail 
probability help in reaching a decision. It is thought that the 
striking difference in composition and rate of loss in weight during 
storage between tubers obtained from infected plants in the first 
season but showing no symptoms, and tubers obtained from plants 
showing secondary, disease symptoms, may prove of great signifi- 
cance in the further investigation of the disease. 

Qxjanjer (H. M.). Waarnemingen over ‘ kringeriglieid ’ of ‘ vuur ’ 
en over ‘ netnecrose ' van Aardappelen. [Observations on 
‘ sprain ’ and ‘ net necrosis ’ of Potatoes.] — Tijclschr, over Plan- 
tenziekten, xxxii, 4, pp. 97-128, 1 pL, 1926. [English sum- 
mary.] 

The identity of the various potato diseases which are liable to 
confusion with ^ kringerigheid ' (which the author identifies with 
sprain as known in the British Isles) is discussed at some length, 
with reference to the work of contemporary investigators, the con- 
clusion being reached that ‘ eisenfleckigkeit ‘ buntfleckigkeit \ and 
‘ propfenbildung' (Appel’s Taschenatlas der Kartoffelkrankh., Parey, 
Berlin, 1925) are at any rate in some cases synonymous with sprain, 
while internal brown or rust spot and net necrosis, the causation of 
which by Pseudomonas solaniolens is not accepted by the author 
[see this Revie^v, iii, p. 420], are distinct from sprain (which does 
not seem to be known in the United States) and from each other. 

Sprain, which is stated to be of considerable importance in sandy 
and peaty soils in Holland (the so-called ‘ Veenkolonien ’), starts 
from some point at the surface of the tuber, passing the vascular 
ring, and penetrating the interior until a corky barrier is formed in 
the parenchyma, which in cut tubers appears as a ring (Dutch 
‘kring’, hence the name ‘ kringerigheid’). In some varieties the 
ring or rings are divided into narrow strips ; sometimes they 
expand into small blotches; while in certain varieties they may be 
seen on the surface, often developing from the point where second 
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growth occurs or from surface scars. When the respiratory pro- 
cesses are cut off from portions of the interior by the formation of 
rings, death of the cells ensues and cavities develop. 

In sections of tubers affected either by net necrosis or sprain (of 
which the foiuner generally increases in storage while the latter 
remains practically stationary), or by late blight {Fliytoiihthora 
infestam), the cells surrounding the dead parenchyma are obstructed 
by a brown deposit which fills the intercellular spaces and impreg- 
nates the walls. These cells in turn are enveloped by a continuous 
sheet of tubular-shaped, densely packed cork cells, thus forming a 
double barrier as in the process of healing cut surfaces of tubers 
[see this ii, p. 384]. 

Ail attempts to isolate an organism from potatoes affected by 
sprain or by net necrosis have given negative results. The 
results of field experiments [presented in tabular form] indicate 
that both lime and potash have the property of reducing sprain 
infection, while the substitution of a complete fertilizer (nitrogen, 
potash, and basic slag) has been found by Cleveringa (VersL Rijh 
en Provincie Lanclbomvproefvelden in Noordelijk Gelderland over 
1921 en 1922, 1923) to be more efiicacious in the restoration of the 
soil than the addition of potash to organic manure. Green manures 
also appear to be beneficial, while the cultivation of turnips accen- 
tuates the disease-inducing condition of the soil. Among the varieties 
which have been found resistant to sprain in recent experiments 
may be mentioned Energie, Preferent, Robijn, Roode Star, Ceres, 
Triumph, Trenctria, Alpha, Bevelander, Parnassia, Pepo, Kerr’s 
Pink, Shamrock, Burbank, Early Harvest, and Irish Cobbler. 

Leach (J. G.). The relation of the Seed-Corn maggot (Phorbia 
fusciceps Zett.) to the spread and development of Potato 
blackleg in Minnesota. — Phytopath,, xvi, 3, pp, 149-176, 1 pL, 
12 figs., 1 graph, 1926. 

Further details are given in regard to the association between 
potato blackleg in Minnesota (where it is stated to be a general 
bacterial necrosis of the stems not necessarily correlated with in- 
fection by any particular species) and the seed-corn maggot {Phorbia 
fuscicejDs) [see this Beview, ir, 'p. S74\, 

The insect deposits its eggs, which are commonly superficially 
contaminated with phytopathogenic bacteria, on or in the soil near 
healthy seed-pieces or sprouts. The larvae inoculate the seed- 
pieces with the bacteria and aid the development of the disease by 
destroying or preventing the formation of wound cork. The bac- 
teria are constantly associated with the insect from the larval stage 
to the adult fly, in the intestinal tract of which they commonly 
occur. 

Sterile maggots, obtained from surface-sterilized eggs, were 
unable to grow on sterile potato tubers but made normal growth 
when bacteria were added, showing that the latter are essential to 
the development of the insects. 

Preliminary experiments indicate that a thin coating of corrosive 
sublimate over the surface of cut seed-pieces may be effective in the 
prevention of this type of injury. 
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ISRAILSKI (V. P.) & RuNOW (E. V.)* yCTOMlIBOCTB COpTOB KapTO- 
K SaKTepiiajiBHHM sadojieBaHHHM h BHpyjieHTHOCTB 6aK- 
Tepiit. [Resistance of Potato varieties to bacterial diseases, 
and virulence of bacteria.] — Morhi Plantarum, Leningrad, 
xiv, 1, pp. 1~6, 1925. [German summary. Received June, 
1926.] 

In the experiments briefly described in the present note, 18 named 
varieties of potato were tested in the laboratory for their resistance to 
infection with Bactermon fluorescens, Bact, xanthoclilorvbm, and a 
closely related organism isolated by the authors from rotted stored 
potato tubers. In preliminary tests the latter was proved to be 
pathogenic to potato tubers, which began to rot on the second day 
after inoculation at a temperature of 10° 0. It is ashort, motile rod, 
Gram-negative, fluorescent, and when cultivated for a long time on 
meat-peptone-agar it forms abundant crystals which sometimes 
entirely fill the medium. The potato varieties tested varied greatlv 
in their susceptibility to all three organisms, from entire immunity 
in the variety Svitez to great susceptibility in the varieties Im- 
perator Richter and Sechswochige, but no correlation was observed 
between starch content of the tubers and susceptibility. 

The virulence of the bacteria was gradually decreased by con- 
tinuous transfers to meat-peptone-agar, but was restored, and even 
accentuated by one or more passages through potato tubers and 
through earth, the latter confirming Bredemann’s suggestion that 
the growth of bacteria in the soil may increase their virulence. 
The admixture of 25 mg. of chloride of lime to 100 gm. soil did not 
kill the bacteria, but greatly reduced their virulence in regard to 
potato tubers. 

Fellows (H.). Relation of growth in the Potato tuber to the 
Potato scab disease.- — Journ, Agric. Res., xxxii, 8, pp. 757-781, 
5 pi., 7 figs., 1926. 

Studies on the growth of the potato tuber in relation to the 
occurrence of scab {Actinomyces scaMes) were made in V7isconsin 
during 1921-2, two varieties of potatoes (Irish Cobbler and Early 
Ohio), representing elongated and round tubers, respectively, being 
used. 

The results of these experiments, which are described in detail, 
appear to indicate that the formation of scab lesions occurs in 
growing tissues, rapidly growing tubers becoming infected only at 
the apical end which is the chief region of growth in such tubers. 
The growing area is covered with an epidermis or an incompletely 
formed corky layer, in which the natural openings (stomata or 
young lenticels in process of formation) afford entrance to the 
fungus. The tissue in the vicinity of the eyes is also often infected. 
In every case determined, infection occurred through a lenticel or 
stoma. Small, undeveloped tubers, which are generally covered 
with a corky protective coat at the basal end and a heavily cutinized 
epidermis at the apical end, failed to become infected after inocula- 
tion. Neither did the disease appear in large mature tubers which 
were no longer growing and were almost entirely covered with cork 
in which no new natural openings were forming. 

For infection to be successful it appears that growing and dividing 
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cells are necessary. The effect of the organism extends along the 
snbepidermal phellogen by way of the middle lamella which was 
found to be thickened and darkened. The cells of the subepidermal 
layer are in a state of active division while new cork is being 
formed, and infection stimulates further division and the production 
of masses of corky cells. The stimulus is believed to be due to the 
production of a toxin. 

Oaktwright (Katherine). On the nature of the resistance of 
the Potato to wart disease.— of Botany, xl, 108, pp. 391- 
395, 1 pL, 1926. 

The results of an examination of young potato shoots revealed 
no anatomical differences between the varieties respectively sus- 
ceptible to, and immune from wart disease (Synchytrimn endobioti- 
cum), the former represented by Arran Chief, Midlothian Early, 
and Ninety fold, and the latter by Great Scot, Tinwald Perfection, 
Edzell Blue, and Kerr’s Pink. 

The degree of infection was little affected by changes of tempera- 
ture. Infections were obtained at temperatures from 58° to 80° F., 
the most successful results being secured at about 60° under con- 
ditions conducive to healthy growth of the tubers. 

The zoospores of the fungus were found to be capable of pene- 
trating the epidermal cells of young shoots of the immune variety 
Great Scot. For the first two days the organism appears to develop 
normally, but after that time it shrinks and finally dissolves. Be- 
sistance, at least in this variety, is thus not due to a capacity to 
prevent invasion, but to some physiological characteristic of the 
epidermal cells which exerts a destructive effect on the parasite 
after entry. 

Guenther. Bie Pflanzenschutzhestimmungen. [The plant pro- 
tection regulations.] — Obst- und Gemilsebcm [formerly Deutsche 
ObsD und Gemusehauzeit.], Ixxii, 5, pp. 76-77, 1926. 

The necessity is urged for the promulgation of uniform plant 
protection regulations in Germany, which is stated to be the only 
European country still lacking a definite system of legislation in 
this respect. A bill formulating the provisions of such a system 
was presented two years ago by the Ministry of Agriculture in con- 
junction with the provincial authorities, but this was shelved on 
financial grounds, and there appears little likelihood of its reintro- 
duction for some considerable time. 

Ecuador. Verorduiing, betrefE'eud die Einfahr von Tieren und 
Pflanzen,die fiir die Landwirtschaffe bestimmt sind. [Ecuador. 
Order governing the import of animals and plants destined 
for agricultural ^nT^oses,]—AmtLPflanze7ischutzbestimmungen 
{Beil. Nachrichtenhl. Deutsch. Pftanzenschutzdienst), 6, pp. 108— 
109, 1926. 

As from 1 st J anuary, 1926, all living plants, seeds, shoots, scions, 
and the like imported into Ecuador must be accompanied by a duly 
authenticated statement vouching for' their freedom from fungous 
diseases or insect pests. 
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Holm (A.), Government Notice Ho. 2X7. Tlie Biseases of. 
Plants Prevention, Ordinance, 1910. — Official Gazette of 
Kenya, 26th May, 1926. 

In view of the existence of mosaic disease of sugar-cane on a 
number of farms in the Nyanza Province of Kenya, the Director of 
Agriculture prohibits, under the powers granted to him by the 
Diseases of Plants Prevention Ordinance, 1910, the growing of any 
variety of cane other than Uba during the period from 1st June, 
1928, to 1st June, 1930, within a scheduled area which includes the 
infected farms and a wide zone surrounding them. 

Oesterreich. Verordnung des Bundesministeriums fiir Pinauzeu 
im Eiuvernehmen mit dem Bundesministerium fiir Band- 
und rorstwirtschaft vom 24, Janner 1926, betreffeud das 
Yerbot der Ein- und Durchfulir von krebsferanken Oder 
krebsverdaclitigen Kartoffeln. [Austria. Order of 24th 
January, 1926, of the Federal Ministry of Finance in conjunc- 
tion with the Federal Ministry for Agriculture and Sylvicul- 
ture governing the prohibition of the import and transport of 
Potatoes infected, or suspected of infection, by wart disease.] 
— Amtl. Pflanzenschutzhestimmungen (BeiL KachrichtenbL 
Deutsch, Pfianzenschutzclienst), 6, pp. 111-112, 1926. 

As from 5th February, 1926, all consignments of fresh potatoes 
imported into Austria from Denmark, the German Republic, France, 
Great Britain and Ireland, the Netherlands, Poland, Switzerland, 
and Czecho-Slovakia (Bohemia, Moravia, and Silesia only) must be 
accompanied by a duly authenticated statement to the effect that 
wart disease [Synchytrium endobioticum'] has not been observed 
either in the place of cultivation or within a radius of at least 
10 km. 

XJnion" der sozialistiscben Sowiet-Bepubliken. Einfahr lebeuder 
Pflanzen. [Union of Socialist Soviet Republics. Import of 
living plants.]~Am^Z. Pflanzenschutzbestimmungen {BeiL 
NachrichtenbL Deiitsoh, Pfianzenschutzdienst), 6, p. 116, 
1926. 

It was announced on 3rd March, 1926, by the Trade Delegation 
in Germany of the Union of Socialist Soviet Republics that con- 
signments of potatoes for Russia must be accompanied by a duly 
authenticated declaration of freedom from wart dismse iSyoichy- 
trium endobioticuml* 
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Esmaech (F.). Untersucliiingeii zur Biologie des Kartoffelkrebses. 

I. [Investigations on the biology of Potato wart. I.] — Angew. 

Bot,, viii, 2, pp. 102--135, 1926. 

In continuation of his investigations begun in 1923^ of the con- 
ditions governing the liberation of the zoospores and germination 
of the resting sporangia of Synchytriuni endobioticum [see this 
Eevieiv, iii, p. 477], the author has carried out experiments on the 
latter phenomenon as affected by the degree of humidity and 
chemical composition of the soil and by the action of root 
secretions. 

The results of the experiments [which are described in detail] 
indicate that the resting sporangia, which were severely parasitized 
in several cases by PhlyctochytTium synchytrii [see this Review, iv, 
p. 186], germinate freely only in the presence of abundant soil 
moisture. At 30 per cent, of the water holding capacity, the per- 
centage of germination was 9-9, whereas at 105 per cent, it was 
78*4. Alternations of drought and moisture stimulated the germina- 
tion of a portion of the sporangia while the remainder were killed. 

The germination of the resting sporangia was not influenced by 
the secretions from the roots of susceptible or immune potatoes or 
of other plants. At the same time, the possibility of a chemotaetic 
stimulus proceeding, e.g., from potato tubers or stolons is not 
excluded. 

The percentage of germination in soil extracts was markedly 
increased in all the tests by garden soil and clay, and in some also 
by sand and light soil. This is thought to be due to the presence 
in such extracts of water-soluble chemical substances rather than 
to the effect of soil reaction. 

The germination of the sporangia was further found to depend 
upon their degree of maturity. The fluctuations in the germination 
percentage in different series of tests are attributed to the varying 
age of the sporangia contained in the same wart. Warts held under 
dry conditions contain fewer ripe sporangia than those kept moist. 

u. 
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Germination was found to occur principally during the first month 
of the tests, the percentage gradually decreasing down to ultimate 
cessation, even in the presence of continuously favourable external 
conditions. The non-germinating sporangia are thought to be those 
that have not reached the requisite degree of maturity. 

Koht^EK. (E,). Portgeflilirte UntersucliiiBgesi liber den Kartoffel- 
krebs. [Continued investigations on wart disease of Potatoes.] 
— Arh. Biol, Reichsanst. fur Land- und Forstwirtsch,, xiv, 3, 
pp. 267-290, 1 pL, 21 figs., 1926. 

Using a modification of Spieckermann^s and Kotthoffs method 
of testing potatoes for immunity from wart disease {Synchytrium 
endobioticum) [see this Review, iii, p. 600], in which the layer of 
damp sand was replaced by compost, the writer continued his studies 
[see this iv, p. 371] on the cytology of the parasite in 

relation to the process of infection, and the nature of resistance. 

The shoots growing in the infested soil developed radially formed 
galls both on Sie shoot axes and leaves. In addition to the pre- ' 
viously mentioned [loc. cit.] elevated and depressed galls, stalked 
and sessile galls are distinguished as variants, the former occurring 
exclusively on shoot axes, while the latter may be found on any 
organ. 

The results of greenhouse inoculation experiments [the technique 
of which is fully described] on shoots of potato tubers of resistant 
and susceptible strains showed that the varieties comprised in the 
latter group are characterized by the subterranean transformation 
of the invaded shoots into proliferations. Infected shoots which 
reach the surface are covered with galls and more or less strikingly 
deformed, e.g., Rubia, Deodara, Industrie. Varieties of the resistant 
type seldom form typical proliferations, and when these do occur 
they are so slight as to be readily overlooked. Some of the resistant 
varieties show no infection at all, while in others the development 
of the fungus is so much impeded that the sorus does not reach the 
migration stage or sporangia! formation (sub-infection). In yet other 
cases the sori ripen and macroscopically discernible galls are formed. 

According to the behaviour of the shoots, the resistant varieties 
may be grouped under the following headings : (1) no sub-infections, 
no pustules, e.g., Beseler, Parnassia; (2) few sub-inf ections, occasional 
pustules, e. g., Arnica ; (3) numerous sub-infections, fairly often 
accompanied by pustules, e.g., Hindenburg; and (4) numerous 
large pustules and striking deformity of infected shoots, e.g., 
Preussen. 

The Fj generation of a cross between Weisse Riesen and Hinden- 
burg segregated into three resistant to one susceptible plant, while 
the F;j generations of two crosses between Weisse Riesen and 
Preussen segregated into one resistant to one susceptible. 

Schulze (R. W.). Ber ElartojQfelkrebs, die grosse Gefabr des 
Klartoffelbaues- [Wart disease of Potatoes, the great menace 
to Potato cultivation.]— und Gemusebau [formerly 
Deutsche Ohst- und Ixxii, 11, pp. 168--169, 

1926. 

A brief, popular account is given of the distribution, symptoms, 
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and modes of transmission of wart disease of potatoes {Chryso- 
phlyctis enclohiotica) iSymhytrium eTidobioticum], together with a 
list of the varieties known to he immune in Germany, and a short 
summary of current legislative measures against the spread of 
infection. 

McKay (M. B.}. Potato wilt and its control.— Agric. 
Exper. Stat. Bull 221, 23 pp., 12 figs., 1926. 

This is a condensed form of the author's paper already noticed 
from another source [see this Review, v, p. 515]. It is prefaced by 
a brief illustrated description of the symptoms of attack characteristic 
of the wilt caused by Verticilliiim albo-atrum, 

A farm plan is added showing the positions suggested for the 
location of potato seed-plots separate from the main field, and their 
relation to the other crops each year in a four- year rotation period. 

CUBZI (M.). La trackeo-verticilliosi della Patata in Italia. 
[Tracheoverticilliosis of the Potato in Italy.] — Riv, Patch Veg., 
xvi, 3--4, pp. 77-83, 1926. 

A diseased condition of potatoes due to infection by a species of 
Verticillmm was observed for the first time in Italy at Foligno 
[Umbria] in September, 1925. The morphological and cultural 
characteristics of the causal fungus were found to coincide With 
those described by other investigators for F. albo-atrvbm on the 
potato, but the author points out that the descriptions of this fungus 
on other hosts are often so divergent as to suggest that distinct 
species are involved. 

Inoculation experiments are described which indicate that the 
stage of development of the host plant infiuences infection in a 
manner generally similar to that described by the author in the 
allied disease of chilli pepper {Capsicum annuum) due to V, trachei- 
philum [see this Review, v, p. 206]. 

It is thought probable that the disease has been present in Italy 
in the past without attracting special attention. The infection at 
Foligno was not traced to the use of diseased seed but appeared to 
come from infected soil. Transmission through the seed tubers 
was, however, clearly demonstrated in the author's pot experiments. 
The affected tuber appears at first to give rise to healthy shoots, 
but sooner or later symptoms of disease develop in the foliage, 
curling of the lower leaves being often one of the first to appear. 
At this stage the blackened mycelium can be found in the vessels 
of the lower portions of the stalks and has been traced back into 
those of the tuber, 

Poole (E. F.). Cultural methods for reducing Sweet Potato 
losses caused by stem rot.^ — New Jersey Agric, Exper, Stat, 
433, 10 pp., 6 figs., 3 graphs, 1926. 

The writer has obtained excellent control of stem rot of sweet 
potatoes {Fusarium batatatis BXiA F, Jiyperoxysporum) [see this 
Review, y, p. 347] in susceptible strains of the Jersey and Porto 
Rico varieties by the use of two or three plants, instead of one, per 
hill. It has been found that the disease, even during the most 
virulent period (July and August), seldom kills all three plants, and 
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an almost perfect stand has been obtained on plots where 17 and 
46 per cent, of single plants were destroyed, and in some such cases 
the increased yield amounted to 30 to 50 per cent. 

Mitchell (J.).' Report of Organising Secretary on visits to 
estates. — Fourth R&pt,Exec* Cite, Rubber Res, Scheme {Ceylon), 
Proc, during the year 1925, 10-13, 1926. 

Visits to 55 estates in all the rubber-growing districts were made 
during 1925. 

Further substantial improvement in respect of freedom from 
Fomes lignosus was noted, and it would seem evident that with 
prompt and thorough treatment the severity of this disease in 
Ceylon may be greatly reduced. F, lamaoensis was also of com- 
paratively slight importance. On the other hand, there are indica- 
tions that the root disease caused by Ustulina zonata is likely to 
become the most serious factor in Ceylon plantations, and the closest 
attention should be paid to it. A method of control which appears 
likely to lead to a complete cure, or at least to a considerable pro- 
longation of the life of affected trees, has been devised by the 
.Mycologist to the Scheme [see next abstract] and is described in 
the fourth Quarterly Circular for 1925. 

No importance need be attached to the occurrence of Poria 
hypobrunnea, Sphaerostilbe repens, or Xylaria thwaitesii under 
present conditions in Ceylon. 

There was a severe outbreak of secondary leaf fall and pod 
disease (Phytophihora) [^meadu] in the Kalutara district at the 
beginning of the south-west monsoon, but the dry weather of early 
July arrested the progress of infection. In view of the successful 
results of spraying in South India [see this Review, v, p. 53], con- 
siderable attention is now being given to this method of control. 

Black stripe canker or bark rot [Phytop)hthora sp.] was much 
less severe than in previous years, partly owing to the dry weather 
in July, but mainly as a result of the routine application of dis- 
infectants to the tapping cuts. 

The heavy scraping for the control of patch canker [P. faberi : 
see next abstract] has been almost abandoned, and great care is 
now given to the selection of coolies for canker work, with the 
result that a considerable improvement in this respect can.be 
recorded. 

There was no marked increase in the incidence of brown bast 
during 1925, and the importance of adhering to conservative 
methods of tapping is strongly emphasized. Frequent tapping for 
the purpose of securing large yields must necessarily lead to an 
increase in brown bast. A combination of scraping 'with the isola- 
tion method advocated by Keuchenius [see this Review, iv, p. 766] 
is now being recommended. 

Oidium \heveae: see this Review, iv, p. 702] was reported to 
cause a leaf fall for the first time in Ceylon, from the Kalutara 
district, in March and April. 

Stoughton-Hareis (R. H.). Mycologisf's Report for 1925. — 
Fourth Rept Exec. Gtte, Rubber Res. Scheme {Ceylon), Proc. 
during the year 1925, pp, 22-25, 1926. 

A special study of the anatomical and pathological features of ' 
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rubber trees affected by pod disease and leaf idll (Phytophthora) 
meadii] showed that young leaves, especially of pollarded trees, 
were particularly liable to attack. The results of manuring ex- 
periments in connexion with leaf fall indicate that the cover on 
plots fertilized with nitrate of soda (5 cwt. per acre) was at least 
10 per cent, denser than on those not so treated. 

A strain of P. (believed to have been originally isolated 
from cacao) was inoculated into cut petioles and leaves of rubber 
trees and reisolated from the diseased tissue. The bark of living 
trees, inoculated with this revitalized culture, developed the typical 
symptoms of patch canker, the uninoculated controls remaining^ 
healthy. The results of similar tests with the same strain of 
P. faberi were negative as regards the production of black stripe 
ca>BkQT[Phytophthoras^,']. ^ . 

An extensive investigation on the value of disinfectants in the 
control of black stripe canker is in progress. The effective inhibit- 
ing concentration for the preparations hitherto tested are as follows : 
paranitrophenol, 0*006 per cent.; izal, 0*1 per cent.; brunolinum 
cresoleum, 0*1 per cent. ; brunolinum hybol, 0*1 per cent. ; arboretas, 
0*1 per cent, (or less) ; phenol, 0*2 per cent. ; brunolinum plantarium, 
0*2 per cent. ; mono-chlornaphthalene, 0*4 per cent. ; agrisol, 0-5 
per cent. ; carbolineum hevearum, 0*5 per cent. ; and cafgillineum 
(emulsified with 1 per cent, soap), 1 per cent. 

Experiments were conducted to test the effect of the reaction of 
the media on the growth of P. faberi. It was found that between 
Pjj 4-0 and 7*0 the rate of growth is approximately constant. Above 
and below this range, the fungus exhibits the phenomenon of staling, 
which also occurred on media of high concentration. Between 
Ph 4*5 and 5*5 there is a critical range within which a small 
decrease in Pjj value causes a very considerable decline in the 
amount of growth of the fungus. This fact may have some bearing 
on the effect of control measures against P. faberi. 

Cross inoculation experiments with a species of Oidium on 
Euphorbia hirta, which is morphologically identical with that on 
rubber, have so far given negative results. 

A method of filling in the cavities in the roots of trees suffering 
from Ustulina [zonata] and other root diseases, after the removal 
of the rotted tissues, has been devised and promising results have 
been obtained from its use. 


Tayloe (R. a.). Physiological Botanist’s Beport for 102S.— - 
Fourth Bep)t Exec. Gtte. Pubber Res. Scheme {Ceylon). Proc, 
during the year pp. 18-21, 1926. 

The data obtained from the annual census on the incidence of 
brown bast on a plot of 1,000 trees in Ealutara [see this Review, 
iv, p. 634] showed a steady increase during the three years 1923, 
1924, and 1925. The present percentage of badly diseased trees is 
estimated at ^ 9*6, but many more are stated to show incipient 
symptoms of infection, the total of affected individuals being placed 
at 24*5 per cent. 

During the latter half of the year a preliminary experiment was 
made to test the validity of the ‘ exhaustion ’ theory of the disease 
[see this iv, p. 187]. Two equal cuts, approximately one- 
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third of the circumference, were opened on either side of each of ten 
healthy trees which had not been tapped for 18 months. All the 
trees were tapped daily, but from one cut on each tree the flow of 
latex was restricted by the application of alcohol immediately after 
tapping. The first examination (after two months' tapping) showed 
two trees with both panels affected, and two with brown bast on 
the restricted side only. Subsequently one more tree was found to 
have developed the disease on the restricted side. These data are 
opposed to the 'exhaustion ’ theory, but further experiments on a 
larger scale are requisite for their confirmation. 

Leplae (E.). la culture de FH^v^a au Congo Beige. [The culti- 
vation of Hevea in the Belgian Congo.] — Rev, Bot, Aijpliquee, 
vi, 56, pp. 204~.218, 8 pL, 2 graphs, 1926. 

In a note on the fungous diseases of Hevea rubber in the Belgian 
Congo [pp. 212-213]it is stated that root diseases (especially Fomes) 
have caused severe losses at Yangambi-Gazi and that die- back and 
leaf fall {Fhytophthora) [*? meadii^ is also common. 

Van Heuen (F. C.) & Steinmann (A.). Over het optreden van 
kringrot op Java. [On the occurrence of ring rot in Java.] — 
Arch, Rubhercult, NedevlAndie, x, 3, pp. 117-118, 3 pL, 
1926. 

The appearance of ring rot (' kringrot ') disease of rubber [Hevea 
bmsiliensis: see this Revie^v, ii, p. 8] on four plantations in West 
Java is recorded for the first time. 

The cause of the disturbance, which was reported by Keuchenius 
in 1920 from Sumatra and the Malay Peninsula, is still obscure. 
There appears to be no anatomical difference between the bark of 
the normal and diseased regions, apart from the undulations re- 
vealed by transverse sections through the tissue layers. Below 
these undulations there was no anatomical change in the parenchy- 
matous tissue. The affected layer is superficial, extending, accord- 
ing to Keuchenius, only half-way through the cortex. 

Closer examination showed that the concentric grooves develop 
as a result of the desiccation and peeling off of the outer hard bark, 
Keuchenius believed that the disease was due to fungous infection 
through superficial wounds, and drew attention to a sepia discolora- 
tion of the affected region during the so-called ' active stage ' of the 
malady. This symptom, however, has in no case been observed by, 
or reported to, the writers. 

East (E. M.) & Weston (W. H.). A report on the Sugar Cane 
mosaic situation in February, 1924, at Soledad, Cuba. — 
Gontrib. Harvard Inst. Trap. Biol. 4* Med.,, I, 52 pp., 9 pi. 
(5 col.), 1925. [Received May, 1926.] 

In this, the first of a new series of publications from Harvard 
University devoted to tropical biology and medicine, an account is 
given of the mosaic disease of sugar-cane as seen by the authors on 
the Soledad estate, Cuba. The divsease is thought to be of long 
standing in Cuba and, at Soledad, it is not appreciably reducing 
the yield and quality of the Crystalina cane ordinarily grown in 
the island. Some of the illustrations show mosaic and certain 
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other types of chlorosis in maize. There is a bibliography of 128 
titles, 

Tbngwall (T. a.), Wortelrot in verband met E K 28 na E K 28« 
[Root rot associated with consecutive planting of E K 28.] 
Arch. Swiherind, N^ederl.- Indie, xxxiv, 16, pp. 413—415, 1926. 

Discussing the possible bearing of rotation on the incidence of 
root rot in the E K 28 variety of sugar-cane [see this Review, v, 
p. 187] in the Dutch East Indies, the writer thinks there is no 
scientific basis for the prevalent belief that the rotation of this 
variety with others, such as E K 2 or D I 52, reduces the amount 
of infection. However, the results of experiments carried out in 
1924-5 indicate that in certain localities there was a definite 
increase of infection and reduction of yield as a result of planting 
E K 28 two years in succession. It is desirable that similar tests 
should be conducted on a large scale, since the importance of this 
question is very great. It should be remembered that this method 
of varietal rotation must necessarily involve a considerable reduc- 
tion of yield, since where it is generally practised it becomes 
impossible to select exactly the right type of soil for each individual 
variety. 

0 W JEN ( W. L.) . The prevention of the deterioration during storage 
of raw sugars by their inoculation with torulae. — Intern, 
Sugar Journ., xxviii, 328, pp. 198-203, 1926. 

This is an extract from a paper published in Facts about Sugar 
on the author’s investigations into the antagonistic activities of 
torulae towards the development of mould fungi in raw sugars. 

Inoculations of raw sugars with suitable torulae results in the 
formation of carbon dioxide within the molasses films surrounding 
the sugar crystals, and this inhibits mould growth. Tests to deter- 
mine the concentration of COg held within the films, the amount 
required to prevent inversion of the sucrose by moulds, and the 
time required for this amount to be developed by the torulae led to 
the following conclusions. When the sugar was sprayed with 5 per 
cent, by weight of filming molasses inoculated with suitable torulae 
polarization was increased, reducing sugars were diminished, and 
deterioration from moulds was checked. The net gain in value due 
to the increase in polarization in inoculated samples averaged $3-50 
per ton of raw sugar. The concentration of CO 2 required for the 
prevention of mould growth is apparently about 0-036, per cent, by 
weight, this being usually reached during the first or second week 
after inoculation. Other beneficial results of these inoculations are 
to make the sugars less hygroscopic and lighter in colour. 

CiFEEKi (R.) & GoNzi^LEZ Feagoso (R-). ECongos parasites y 
saprofLtos de la Eepublica Bominicana (5^ Serie). [Parasitic 
and saprophytic fungi of the Dominican Republic (5 th Series).] 
— Bol, jR. Soc. Espanola Hist, ATat, xxvi, 4, pp. 248-258, 6 figfs., 
1926. ^ 

Amongst the species enumerated in this part of the authors’ 
series of papers on Dominican fungi, the following may be men- 
tioned, Glomerella psidii, omsing Si spotting of guava {Psidium 
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guajava) hniis which is somewhat rare: Sphaerella rosigena on 
living leaves of cultivated roses: Op)hidbolus passifloras n, sp., 
which produces dry, irregular, ill-defined spots, up to 10 by 5 mm., 
on living leaves of Passifiord tuberosd and is characterized by epi- 
phy lions (rarely hypophy lions), globular, black perithecia, up to 
220 fi in diameter ; by clavate to oblong asci, measuring 80 to 90 
by 10 to 14 ju; and by fasciculate, cylindrical, pluriguttulate or 8- 
to 10-septate, hyaline (later yellowish) ascospores, measuring 45 to 
60 by 3 to 4 /i : Phyllostieta ^Kissiflorae, associated with the fore- 
going on leaves of P. tuberosa: P. producing scattered, 

reddish=-brown spots on living leaves of avocado (Persea gratissima) : 
Oloeosporium manihotis on young branches of cassava (Manihot 
utilissima) and Gercospora kenning sii producing round, dry spots 
on leaves: GoUeiotrichnm gloeosporioides on leaves and fruit, and 
Pestalozzia mangiferae on foliage of mango (Mangifera ioidica) : 
Glados 2 :>ori'wm epiphyllum on living leaves of cherry {Prnnus 
cerasuus)^ associated with insect injury: Gercospora mucunaecola 
n.sp,, which forms numerous irregular, dry, ill-defined, whitish 
spotsy measuring 0*5 to 5 mm., on living leaves of Mucuna pruriens 
IStizolobium deeringianum], and is characterized by dark-coloured, 
fasciculate, tortuous conidiophores, up to 55 by 5 to 6 p ; and by 
clavate, 3- to 10-septate, hyaline to yellowish conidia, up to 95 by 
5 to G. hollema on living leaves of fig (Ficus carica) : G. 

[Gercosporma'] ricinella on living leaves of castor (Ricinus com- 
munis) : and Gercospora sesami on living leaves of Sesamum, 

Buohheim (A. N.). HeKOTOpHe naSicio^eHna Hap; paenpocxpaHeEHeM 
H SHOJioriieS MyEHHCTO-pocHBix rpHSoB B OKp. Mockbbi. [Some 
observations on the distribution and biology of the Erysiphar* 
ceae in the neighbourhood of Moscow .] — Morbi Plantarum 
Leningrad, xiv (1925), 1, pp. 34-38, 1925. [German summary. 
Eeceived J ime, 1926.] 

As a result of his observations on the biology of the Erysiphaceae 
during the period from 1922 to 1924 in the neighbourhood of Moscow, 
the author states that under the local conditions the perithecia are 
usually formed from three to six weeks after the appearance of the 
conidia, this interval apparently being somewhat shorter in the 
middle than at the beginning of the summer. Further research is 
needed to establish whether the fluctuations in this interval of time 
depend on the different species or forms of the fungi concerned, on 
the varying physiological conditions of the host tissues, or on 
meteorological factors. A list is given of host plants for Erysipha- 
ceae which the author discovered during his investigations and 
which had not been previously recorded in the region. 

During the summer of 1924 oak mildew was very prevalent 
around Moscow. The first symptoms were noted in the second half 
of May, and the first perithecia were found about four weeks later. 
Successful artificial inoculations in the laboratory of young leaves 
of Quercus pedunculata with ascospores from overwintered peri- 
thecia showed that spring infection may be transmitted by peri- 
thecia that overwinter on fallen leaves. The fact that near Moscow 
perithecia are abundantly formed on oak leaves confirms the author 
in his view that the fungus should be provisionally kept in the 
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collective species MicTO^phaeTa until there is a revision of the 
gQim^ MicTospliaeTay in which biologic characters are taken into 
consideration. 

B ERHARD (C. H.). Verslag over liet Algemeen Proefstation voor 
Thee over liet jaar 1925. [Report of the General Tea Experi- 
ment Station for the year 1925.] — Meded, Proefatat. voor Thee^ 
xcv, 26 pp.^ 1926, 

This report contains the following references of phytopathological 
interest (pp. 9-11). The most serious root diseases of tea in Java 
were those caused by Fames ^^seudoferrms [see this ^Review, v, 
p. 54], F. [lignosus] {Rigidoporus microporus) [ibid., iv, p. 636], 
Rosellinia, Bind, at high altitudes, Aronillaria \_mellect]. 

Red rust (Gephaleuros virescens) [G.mycoidea and 0, parasiticus: 
see this Review, iii, p. 4] was prevalent on weakened plants, and the 
grey dadap fungus (Septobasidium bogoriense) [ibid., y, p. 253] 
occurred in a serious form for the first time. The sporadic develop- 
ment of pink disease (Corticiuon salmonicolor) was also reported. 
The two last-named fungi further caused serious damage to 
Tephrosia Candida. Alhizzia moluccana was attacked by mildew 
[Oidium sp.], causing the defoliation and death of seedlings, in 
certain districts. 

Eyles (F.). Tobacco mosaic in Southern Kbodesia. Selection 
for resistance. — Rhodesia Agric. Journ., xxiii, 3, pp. 248—252, 
1926. 

The author discusses virus diseases in general, and more particu- 
larly the conditions favourable to the overwintering and spread of 
tobacco mosaic in Rhodesia, where in some seasons it causes severe 
damage. The occurrence of this mosaic in certain perennial weeds 
has already been reported in America, where their eradication has 
led to a reduction in infection on tobacco [see this Revieta, iv, 
p. 400]. Mosaic has been noticed recently on a common Rhodesian 
weed, Geratotheca triloba, and the possible transmission of the 
disease from this weed to tobacco is under study. 

The occurrence of wildfire (Bacterium tabacum) on Rhodesian 
tobacco [see this Review, iv, p. 194] is confirmed. 

Major (T. G.). Soil treatment with, various disinfectants. Pre- 
liminary report. — Scient. Agric., vi, 8, pp. 283-285, 1926. 

An account is given of comparative tests made at the Central 
Experimental Farm, Ottawa, with a number of organic mercury 
and formaldehyde preparations as tobacco seed-bed soil disinfec- 
tants. The preparations included germisan, uspulun, Bayer com- 
pound, semesan, kalimat, super-kalimat, Bayer dust, and Dupont 
dusts Nos. 12 and 13. 

No definite conclusions as to the relative values, and the proper 
concentrations and rates of application, can be drawn at the present 
stage of investigation. The following points seem, however, to be 
fairly well established. 

Dust treatments control diseases such as black root rot (TfeZama 
ftasicoZa), but injure the germination and stand too severely to be 
of practical value. The liquid formaldehyde preparations appear 


586 


to injure the host plants to a lesser extent than the liquid mercuric 
compounds, but in the case of kalimat permitted a rather high 
percentage of Thielavia infection. Of the mercuric preparations, 
semesan gave the least satisfactory results. 

Eubolph (B. a.). VerticilliTiM wilt of Tomatoes in California.— 
xvi, 3, p. 234, 1926. 

A very serious wilt disease of tomatoes occurring in the San 
Francisco Bay region of California has been found to be due to 
a species of VerticilUiim resembling F. albo-atrum [see this Review , 
iv, p. 574], The fungus, which was found to be identical with the 
Verticillium responsible for black heart of apricots [see this Pevim, 
i V, p. 47] and also with that causing blue stem of raspberries [see 
this Bevieiv, iv, 748], was proved to be pathogenic by successful 
inoculations on greenhouse tomatoes. Monospore cultures of the 
Verticillium from raspberries, apricots, and tomatoes attacked the 
last-named host with equal readiness, the typical symptoms of wilt 
being produced in each case. The fungus from these same sources 
also caused wilting of Myrobalan plum seedlings and young Ranaree 
raspberry plants. 

Dufeenoy (J.). la cytologie du Blepliarospora cambivora Betri. 
[The cytology of Ble 2 jharos 2 Jora cambivor a Petri.]— 
o’^endus Soc, de Pioi., xciv, 13, pp. 997-999, 3 figs., 1926. 

A cytological study of Blepharospora cambivora, the cause of the 
ink disease of chestnuts in southern Europe, is stated to have 
revealed cytoplasmic conditions similar to those known in the 
genus 8a20Tolegnia, to whioh. Ble 2 ohaTOspoTa is considered to be 
closely allied. 

Fokin (A. D.). E OKOiiorHH Fumago vagans Fers. 

[Contribution to the ecology of sooty mould— Fumago vagans 
^om.]—Morbi Plautarum, Leningrad, xiv (1925), 1, pp. 29-33, 
1925. [Received June, 1926.] 

Sooty mould f Fumago vagans ') is stated to have been extremely 
prevalent on a large number of plants [a list of which is given] in 
the town and government of Vyatka [eastern Russia] in the autumn 
of 1923, a correlation being drawn by the author between this pre- 
valence and the local atmospheric conditions of that year. It was 
noted that the fungus chiefly appeared on plants heavily attacked 
by honeydew-f orming insects, but the presence of the latter did 
not necessarily entail the development of sooty mould. The 
optimum temperature for the growth of the fungus in the open 
apparently lies between 17° and 21° G. during the daytime, while 
prolonged exposure to temperatures above 23° or below 5° inhibits 
the fungus. The optimum relative humidity is from 70 to 90 per 
cent., especially when maintained during the whole day, the mini- 
mum being 50 per cent. Diffuse light would appear to be essential, 
as it was observed that the mould always developed on the upper 
surface of the leaves (with the exception of erect leaves, on which 
it developed on both sides), while direct sunlight apparently killed 
the fungus. A remarkable feature of the outbreak was that in no 
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casG were pycnidia or perithecia observed, so that it was inapossible 
to determine the species involved. 


Karakxjlin (B. P.). 0 BsaHMOOTHomeHHH KOHHAnajiBHHx CTa;i][Hi: 
Septomyxa h Iffarssoiima, BCTpe^aioinHxcH na Kifene m o cbhsh 
H x c cyM^aToS $opMoii Crnomonia. [The correlation between 
the conidial stages of Septomyxa and Marssonina occurring on 
Maple, and their connexion with the ascigerous form Gno- 
monia^l—Morbi Flantarum, Leningrad, xiv (1925), 2-3, pp. 
73-81, 1925. [German summary. Received June, 1926.] 
After a review of the literature dealing with the genera Septo- 
myxa and MaTSsonina^ the author states that in his observations 
made since 1922 at the Chief Botanic Garden in Leningrad fructifi- 
cations of Septomyxa negundinis Allesch. were always found in 
great abundance on the dead branches of the Chinese maple {Acer 
negundo) and on the dead fruit still adhering to the trees. In the 
middle of the summer the fungus appeared on living leaves and on 
young, green shoots, causing a necrosis of the bark and gradually 
Idlling the shoots. On the petioles and laminae of dead leaves 
(whether kept over winter in Klebahn’s frames or in the open), as 
well as on the branches attacked by S, negundinis, perithecia 
developed in the following spring, and these were identified as 
belonging to a biologic form of Gnomonia eerastis (Riess) (syn. 
Spliaeria eerastis Riess) which the author names f. negundinis. 
A Latin diagnosis of this form is given. Inoculation experiments 
and observations made on pure cultures established the fact that 
8. negundinis is the imperfect stage of the perithecial form. On 
the leaves S. negundmis was morphologically indistinguishable 
ivom Marssorhina decolorans Kab, et Bub., with which it is regarded 
as identical. 


Macdougal (W. T.). Reversible variations in volume, pressure, 
and movements of sap in trees. — Carnegie Inst itute of IF ash- 
ington Publication 365, 90 pp., 5 pi., 16 diags., 7 graphs, 
1925. 

The pathological anatomy and physiology resulting from defolia- 
tion from girdling and heat injury to the stems of trees are discussed, 
particularly on pp. 21, 64 et seq., and 89. Pinus radiata was 
the tree studied. Removal of leaves in the autumnal resting con- 
dition resulted in death of the tree within a few months. The 
blocking of the perforations in the bordered pit membranes by 
resin is suggested as one of the means by which induction is 
stopped under certain pathological conditions. 

Leffelman (L. J.) & Hawley (E. C.)/ Studies of Connecticut 
hardwoods. The treatment of advance growth arising as a 
result of thinnings and shelterwood cuttings. — Yale Univ, 
School of Porestry BulL 15, 52 pp., 17 figs^, 1925. [Received 
July, 1926.] 

The trees are classified as seedlings, seedling-sprouts (sprouts 
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arising from stumps less than 2 inches in diameter at the ground 
line), and sprouts (arising from stumps more than 2 inches basal 
diameter). In the latter class part of the original root system 
usually dies, while in the seedling-sprout class the entire original 
root system is often utilized by the new tree. The prevalence of 
decay renders the sprout class extremely undesirable from the 
economic standpoint. Even in 4-year-old sprouts 28 per cent, 
showed decay which had entered from the old decaying stump or 
roots. While rot enters earlier in sprouts^ in a 60- to 80-year 
rotation many sprouts will be sound. As the length of the rotation 
increases the relative value of this growth form becomes less and 
less. Seedling-sprouts in which only a single sprout has arisen 
from the stump, though liable to wind throw because of the one- 
sided character of the root system, approach seedlings in freedom 
from butt rot. Where several seedling-sprouts have arisen from 
the same stump, there is more chance for decay because some of 
these multiple sprouts are killed by competition and in decaying 
infect the living sprouts. Examination of 400 root systems showed 
that seedlings had the healthiest roots, with single seedling-sprouts, 
multiple seedling-sprouts, and sprouts following in the order given. 
The study was primarily on the five local oak species, but birches, 
ashes, and Acer rubrum were also numerous in the stands studied. 
Quercus cocemea is described as particularly susceptible to butt rot. 

Boxdabtzeff (A. S.). 0 pacnpocTpaneHiiH ?i;omobhx rpHSoB b 

JIeHHHrpa?];e. [On the distribution of house fungi in Lenin- 
grad.]— Leningrad, xiv (1925), 1, pp. 41-42, 
1925. [Received June, 1926.] 

Wood-rotting fungi are stated to have developed in a threatening 
maimer in a considerable number of buildings in Leningrad, the 
most widely distributed being Merulius lacrymans and Poria 
vaporaria (in 50 and 30 per cent, of the cases respectively). Next 
in importance comes Goniophora eerehella, which was diagnosed in 
about one-third of the remaining 20 per cent, of infections. The 
other fungi determined were Pomes roseus^ Paxillus achemntius., 
Poria umlata, P. vulgaris; P. sanguiuolenta, Lenzites sepiaria, 
Trametes serialis, Merulius aureus, and a species of Corticium, 
In many cases the infection was mixed, two or even three species 
being found in association. 

Davis (W. H.). The house fungus Merulius lacrymans (Jacq.) 
Fr. — ProG, Iowa Acad. Sei., xxxi (1924), pp. 169-173, 1 fig. 
[Received May, ^ 1926.] 

During 1922-4 an investigation was made of the damage caused 
by Mer^ius lacrymans to the floor and adjacent wooden structures 
of a church at Amherst (Massachusetts). It was found that white- 
wood [1 Liriodendron tulipifera], southern and white pine \Pinus 
palustris and P. strobus"], and spruce [Picea] timbers were rotted 
in one year, while chestnut wood was resistant. Inoculation ex- 
periments with pure cultures of the fungus also showed that poplar, 
whitewood, and pine decayed much sooner than chestnut. 
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NowotNY (R.). Veher Erfalirungen bei der . Holzimpragmeriinf 
nach dem Cobraverfahren. [Experiments in timber preserva- 
tion by the Cobra process.] — Zeitschr. Angew.Ch6mie,xxx.iXy 
13, pp. 428-431, 4 figs., 1926, 

The Cobra Timber Preservation Association has devised what is 
claimed to be a new method of wood preservation which is briefly 
outlined as follows.. By means of small, portable appliances a 
number of holes, several centimetres in depth, are made in the 
basal portion of telegraph poles and the like: into these holes a 
pulpy antiseptic (consisting mainly of sodium fluoride ^with an 
admixture of dinitrophenol sodium and zinc chloride) is simul- 
taneously injected. The remaining portion of the poles, which is 
much less exposed to infection, is protected by the surface applica- 
tion of a strong germicide. This process, which is alleged to be 
much more economical than the usual methods of timber preserva- 
tion, is stated to have already been successfully adopted, especially 
in Germany, where more than 250,000 poles were treated between 
1921 and 1924. The examination in 1925 of 4,000 poles which had 
been standing for 3^ to 4 years showed complete freedom from 
decay. 

In this method the use of air-dry wood is not necessary, or even 
desirable, since the difiusion of the antiseptic is more rapidly effected 
in the presence of moisture. The advantages of using freshly felled 
wood for structural purposes are manifest : they include the saving 
both of time and of transport costs and the obviation of fungous 
infection in stacked timber. 

The writer’s tests showed that the sodium fluoride (detected by 
the use of a 0*25 to 1 per cent, solution of ferric thiocyanate which 
is decolorized' by contact with the fluoride, the rest of the wood 
staining blood-red) uniformly penetrated further than the dinitro- 
phenolsodium which stained the wood bright yellow. 

Tohouma-Kova (Mme E. E.). K Bonpocy o cnocoSax SoptbEt c pac- 
caji;oTOHM rpnbKOM, [On the means of controlling the seedling 
fungus.] — Morhi Plantarum, Leningrad, xiv (1925), 2-3, pp. 
105-108, 1925. [Received June, 1926.] 

The author continued in 1925 her experiments on the control of the 
seedling fungus, Moniliopsis aderholdi, on the same general lines 
as in the former series [see this Review, v, p. 73]* The results again 
showed that actively boiling water was most effective in controlling 
the organism ; practically as good results were also obtained by dis- 
infecting the earth in the pots with toluol at the rate of 15 c.c. per 
12 sq. cm, of soil surface. Germisan and uspulun did not check the 
development of the fungus but had a marked stimulating effect on 
the germination of the cabbage seed. 

Vauuhan (R. E.) & Wellman (E. L.). Club root of Cabbage. — 
Wisconsi'Yi Agric, Exper, Stat Girc, 200, 3 pp., 3 figs., 1926. 

A description is given in popular terms of club-roOt of cabbage 
[Rla8modiop)hor(jc bmssicae], which is stated to be causing increasing 
damage every year in Wisconsin. Directions are given for the 
control of the disease by appropriate sanitation and the applica- 
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tion of lime to infested fields at the rate of 2 to 4 tons per 
.acre. 

Hertel (F.). Versucke mit dem. KoMlieriiiemittel ^Hockst.® 
[Experiments with the preparation ‘ hochst ’ for the control 
of clnb-root of Cabbage.]— und Gerniisebau [formerly 
Deiitsohe Obst^ lond Oemilsehauzeit], Ixxii, 5, pp. 67-69, 2 figs., 
1926. 

In 1925 the writer carried out, on slightly alkaline, sandy clay 
soil near Leipzig, a series of tests [the results of which are pre- 
sented in tabular form] in the control of club-root l_Plasmodiophora 
brassicae] on red, white, and Savoy cabbage, cauliflower, and kohl- 
rabi. Of the various methods used, the most satisfactory results 
were given by the admixture with the soil of ‘ hochst ' (Meister 
Lucius and Bruning, Hochst-am-Main) applied at the rate of 100 
gm. per sq. m. (average of 20*76 per cent, infection compared with 
74*79 per cent, in the untreated plots). The highest yield was also 
given by the plots treated with this preparation. The results of a 
preliminary test indicate that pouring a solution of 20 gm. uspulun, 
tillantin B, or germisan in 10 1. of water over each plant, oi* 
mixing uspulun or tillantin B with the soil, do not give satisfactory 
control. 

Pape (H.). Pilzparasitare Krankkeiten der eingemieteten Zucker- 
und rutterrilken. [Parasitic fungous diseases of stored Sugar 
and Fodder Beets.] — Ulus. Landw. Zeit, xlvi, 14, pp. 176-177, 
1926. 

Brief notes are given on the storage diseases of beets caused by 
Sclerotinia sclerotiorum ; Botrytis cinerea ; Typhula betae [see this, 
Revieio, iv, p. 521], which occasionally causes heavy damage in 
Germany, e.g,, in Saxony in 1924, and is stated by Molz to be 
responsible for severe losses in the Azores ; Fusariim betae and F. 
uduon ; Rhizoctonia violacea ; and Fhoma betae [loc. cit.]. 

Gilcheist (Grace G.). Tke nature of resistance to foot rot caused 
ky Ascockyta sp. and some other fungi in the epicotyl of tke 
Pea. — Phytopath., xvi, 4, pp. 269-276, 1 pL, 1 graph, 1926. 

Previous investigations of the diseases of garden peas [Pisum 
sativum] have shown that a group of parasitic fungi, including a 
species of Ascochyta causing a foot rot of peas in Wisconsin and 
previously referred to the genus Phoma [see this Review, v, p. 69], 
enter the base of the epicotyl more frequently that the other parts 
of the underground stem or root. 

Microscopic observations and experiments on the rate of evapora- 
tion have shown that the susceptible region at the base of the 
epicotyl has a much thinner cuticle than the middle and upper 
portions of the first internode. 

Inoculations with the Ascochyta [the foot rot caused by which is 
briefly described], and •also field observations, have shown that in 
varieties that are generally disease-resistant, e.g., Rice’s No. 330, 
Horal, and Black-eye Marrowfat, the cuticle at the base of the 
epicotyl is better developed than in the susceptible ones, such as 
Saxa, Alaska, Horsford, and White Marrowfat. This is thought to 


591 


be at least one of the factors concerned in varietal resistance or sus- 
ceptibility to the disease. 

Ludwig (C. A.). Pseudomonas (Pkytomonas) pisi Sackett, the 
cause of a pod spot of garden Peas. — Phytopath.^ xvi, 3, pp. 
177-183, I pL, 1936. 

A pod spot of peas observed near Latta, South Carolina, in 1933, 
was found to be caused by an organism believed to be a strain of 
Pseudomonas pisi, previously described as the agent of a stem 
blight of field and garden peas in Colorado {Colorado Agric. Exper, 
Stat Bull 318, 1916). The spots are translucent^ in the early 
stages, later yellowish, and finally brown. Severe infection may 
result in the desiccation and death of young pods. The organism 
was shown to be an active parasite on wounded pods, stems, and 
leaves, occasionally developing also in the absence of apparent 
injury. P. retained its viability for over a year in nutrient 
agar cultures. The Telephone variety appears to be more sus- 
ceptible than the Lightning Excelsior or Extra Early Alaska. The 
development of resistant or immune varieties is regarded as the 
most promising means of control. 

Burgwitz (G. K.). BaKTepna^iBHHt omor n naTSHCTOCTB Con 
(G-lycine hispida Maxim.). [Bacterial blight and spotting of 
Soy-bean {Glycine iiispida Maxim.).]— ilfor&i Plantarum, 
Leningrad, xiv (1925), 1, pp. 38-41, 1925. [German sum- 
mary. Eeceived June, 1925.] 

After a cursory review of the literature on bacterial diseases of 
the soy-bean known in North America and in the Far East, the 
author states that soy-bean {Glycine hispida) seedlings raised at 
the Chief Botanic Garden in Leningrad, on soil never before used 
for this crop, from seeds received from Urga, Mongolia, developed 
a severe spotting of the leaves which gradually spread all over the 
plants. A study of the symptoms and of the causal organism, which 
was isolated in pure culture, led to the conclusion that the disease 
was the bacterial blight caused by Bacterium glyeineum [see this 
Review, i, p. 418]. The fact that the disease occurred in a locality 
where the plant was never cultivated before shows that it may be 
introduced with imported seed. It would appear that the disease 
is present in Mongolia, where, however, it has not been officially 
recorded. 

Bauxacke [W.]. Crefiirclitete Sencken der Champignonzlicliteii.. 
[Alarming diseases of cultivated Mushrooms.J-r-Pi^ Kranke 
Pflanze, in, 4, pp. 65-68, 1926. 

One of the most important diseases of cultivated mushrooms 
[Psalliota campestris and P. arvensis : see this Review, iv, p. 167] 
in Germany is the well-known ' mdle ' or abortion dhea^se (Mycogone 
^jiermciosa), which is stated by Costantin and Dufour to cause 
annual losses of 10 to 35 per cent, in the Paris mushroom beds. 
The writer has observed two distinct forms of this disease, in one 
of which the stipes are abnormally short and the pilei distorted 
and frequently marked by a black spotting ; while the other and 
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more striking manifestation is characterized by the complete 
absence of a pilens and a pronounced swelling of the stipe. 

Another disturbance, known as ‘ false plaster of Paris is caused 
by Monilia fimicola or V erticillioims infestans, which produces a 
floury, white coating on the young mushrooms and the manure 
covering them. 

According to Delacroix, the ‘verdigris' disease (Myeeliophthora 
lutea)^ characterized by the development of white (later yellowish) 
flakes measuring at most 1 mm. in diameter, is more widely dis- 
tributed and causes heavier damage than the foregoing. 

Mushroom beds which have become contaminated by Clitocybe 
candicans or Pleurotus mviilus emit a characteristic sharp odour. 

In addition to general cultural measures [which are briefly indi- 
cated] the disinfection of the soil, walls of frames, cellars, and the 
like, with a 2 to 2*5 per cent, lysol solution is recommended for the 
control of M. perniciosa, 

VlALA (P.). Becker ekes snr les maladies de la ITigne: esca. 

[Investigations on Vine diseases : esca.] — Ann. des Spiphyties, 
xii, 1-2, pp. 1-108, 4 col. pL, 80 figs., 1926. 

This is a full account of the author's investigations, over a period 
of 20 years, into the esca disease or apoplexy of the vine [see this 
Review, v, p. 468]. 

Esca, a name which the author prefers to apoplexy, occurs 
throughout the French vineyards and all along the Mediterranean 
coast [see this Review, iii, p. 315], It was th^ought for some time 
to be caused chiefly by Fomes igniarius, but the fact that a species 
of Btereum was isolated much more frequently from affected vines, 
together with the results of morphological and cultural studies of 
the two fungi, lead the author to conclude that the true cause of the 
disease is a species of Btereum to which he applies the name B. 
neeutoT, while stating that it might be considered as merely a 
variety (necator) of S. hirsutum. 

The fructifications of the fungus, in the form of small, yellowish- 
white, concentrically zoned sporophores, at first effused and then 
reflexed or sometimes unilaterally attached by a rudimentary stalk, 
are described in detail. They are very rare on the vine, on which 
they appear in October or early spring, as many as 50 being found 
distributed all over the trunk or sometimes on a main branch. The 
largest scarcely exceed 4. by 2 cm. in diameter, 2 by 1-| cm. being 
about the average size. 

In culture, a 'white, downy mycelium, similar to that observed 
penetrating the black zone around the rotted centre of vine stems, 
was first obtained. This mycelium is composed of regular, pearly 
white hyphae (1*5 fi in diameter), with a thick membrane, finely 
granular contents, and infrequent septa. Clamp-connexions are 
occasionally found. In the tissues of diseased vines the hyphae 
occur in bundles, penetrating the vessels, medullary ray cells, and 
fibres. The mycelium constituting the ‘ amadou ' in the centre of 
the stem is composed of yellow or brownish hyphae (2 in diameter) 
which have a thicker membrane and are provided with clamp- 
connexions. Occasionally almost black hyphae are found in the 
central zone. These are often united into bundles and are three or 
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four times as broad as the lighter hyphae and with rather more 
frequent septa. A similar mycelium also develops in pure culture. 

From the dark mycelium elongated sclerotial cordons, 120-500 /i 
in diameter, are formed, especially in the dead vine tissues. On 
these cordons conidia are borne singly at the apex of each hypha. 
The conidia, which formed only in four- to five-year-old cultures, 
measure 10 to 10-5 by 6 to 6-5 fi, are subspherical or slightly reni- 
form, simple, and of a light brown colour, darkening in the larger 
spores. Plate-like sclerotia also occur, especially in culture, and 
ultimately break up into a mass of small elements, capable of ger- 
minating; these form a kind of powder, the dissemination of which 
may be largely responsible for the spread of the disease. 

In addition to these forms of propagation a' further conidial stage 
is found under certain conditions. In artificial cultures in liquid 
media, tube-like hollows develop in the condensed mycelium and are 
lined with filaments containing endoconidia of the type known in 
Geriomyces, These are spherical, 1 to 1*5 fx in diameter, 3 to 12 in 
each hypha, and are liberated by the dissolution of the wall of the 
latter. They germinate rapidly in water. 

The author’s inoculation experiments have hitherto failed to 
reproduce the symptoms of esca. His recommendations for treat- 
ment are similar to those already described in earlier notices of this 
disease. Short notes are also given on Fomes igniarius and Poly- 
2 ^oru$ hispidus, the former of which is an occasional vine parasite, 
while P. hispidus is the cause of a serious mulberry disease and was 
observed attacking the vine on one occasion. 

Foix (E.) & Ayoutantis (A.). B’uae production rouge a consis- 
tance gelatineuse que revet parfois la Vigne au printemps. 
[On a red gelatinous substance which sometimes covers the 
Vine in spring.] — Bull. Soc. Myc. de France, xl, 4, pp. 318-331, 
1 pL, 1 fig., 1926. 

This is a full illustrated description of the red gelatinous growth 
which sometimes covers the limbs of the vine in the spring and 
which, as already reported, is stated to be composed of a Fusarium, 
identified as F. viticola, in addition to green algae and numerous 
bacteria [see this Review, iv, p. 255]. 

Patwaedhan (G. B.). Appendix M, Annual Heport of the Plant 
Pathologist to Government of Bombay, Poona, for the year 
1924r-25. — Ann. Bept Dept of Agric. Bombay Presidency for 
the year 1924-5, pp. 156-158, 1926. 

The following references of phytopathological interest are con- 
tained in this report. 

A study of the gummosis of citrus trees showed that this disease 
is confined exclusively to the Mosambi variety {Citrus aurantium), 
usually affecting the collar and in severe cases the scale buds and 
branches. Satisfactory results were obtained by the excision of 
all wounded parts followed by cleansing with pure water and the 
application to the exposed portions of a 50 per cent, solution of 
crude carbolic acid, with a final coating of coal tar. 

Detailed observations on the outward Ksymptoms of sclerotial wilt 
of potatoes roZ/sii) were made. The parasitic nature 
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of this fungus on both growing plants and tubers was definitely 
proved. 

A fruit rot of pomegranate [Pumca granatVjW^ due to a species 
of Phoma was reported to cause heavy losses; a wet rot sets in 
near the stalk and results in the dropping of the fruits and flowers. 

Germisan was found to give equally good results against smut 
{Sphacelotheca sorghi) of jowar [sorghum] as copper sulphate. 

Immature coco-nuts were attacked by a species of Biplodia not 
previously observed in Poona. 

Dastxjr (J. F.). Annual Report of the Mycological Section for 
the year ending 31st March, 1925. — Rept. Dept of A gric,^ 
Gentral Provinces and Berar, for the year 1924-25^ pp. 23-26, 
1926. 

Inoculation experiments with the Fusariiim believed to be the 
cause of wilt disease of cotton at Dharwar [see this Review j Y, 
p. 489] again gave negative results. The Pusarium usually px^esent 
in wilted cotton plants in the Central Provinces was further shown 
to occur both in ‘wilting’ and ‘non-wilting’ soils: this organism 
is similar to the Dharwar fungus and to that described by Ajrekar 
and Bal [ibid., i, p. 292]. Field and pot culture experiments were 
greatly hampered by the incidence of the Rhizoctonia disease [ibid., 
hi, p. 77], which was responsible for heavy losses. Promising 
results as regards resistance to wilt were given by a variety of 
cotton supplied by the Economic Botanist. Gossypium rosevum Mxd 
G. neglectum verum (strain AK 2) are stated to be highly susceptible, 
while AK 4 is very resistant. 

Excellent results in the control of jowar [sorghum] smut [SpJiace- 
lotheca sorghi] have been obtained by dusting the seed with copper 
carbonate at the rate of | oz. per 6 seers [= nearly 5 kg.], the 
cost of the preparation being Rs. 3-5 per lb. Germisan. was also 
found efitective. Both these preparations were found to be equally 
efficacious with copper sulphate and more convenient in application, 
but they are not readily obtainable in the native quarters. 

The disease of pan [Piper betle^ reported last year from Drug 
[Phytophthora sip,: see this Review, lY.-p. 718] has caused extremely 
heavy losses during the period under review. Preliminary experi- 
ments in its control by the application of Bordeaux or Burgundy 
mixture gave some hope of success, but owing to lack of co-operation 
on the part of the growers it was impossible to pursue this line of 
treatment. 

Foot rot, generally associated with a species of Fusarium, appears 
to be the most important disease of wheat. Helminthospiorium 
and Acrothecivum are occasionally observed on affected plants, and 
considerable damage is also caused by Rhizoctonia [see this Review, 
iii, p. 383]. Foot rot was most severe when the seed was sown in 
the third week of October, the incidence of infection declining with 
every week after this date until complete freedom was obtained by 
sowing after mid-November. Copper carbonate, and germisan gave 
good control of the disease, especially on late-sown seed. 

Three serious diseases of rice were reported from different locali- 
ties, two of which appear to be new and demand further investiga- 
tion, while the other was due to Piricularia oryzae. Ambadi 
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\_Eihi8C%s cannabi%us\ was severely attacked by a species of 
Gloeosporium after the plants had flowered and set fruit. 

Hector (G. P.). Appendix II, Annual Report of the Economic 
Botanist to the Crovernment of Bengal for the year 1924-25, 
— Ann. Bept, Dept of Agric. Bengal for the year 19M-25, 
pp. v-ix, 1925. [Received July, 1926.] 

The following references of interest occur in the mycological 
section of this report. 

An obscure disease of betel vine {Piper hetlefm stated to be more 
or less prevalent throughout Bengal [see this Review, v, p. 148], 
especially during the rainy season. Experiments in the artificial 
production of the disease on healthy vines with fungi isolated from 
infected plants gave negative results. 

Inoculation experiments on areca palms {Areca catechw^ with pure 
cultures of Thielaviopsis {paTadoxaJ\, the causal organisni of pine- 
apple disease, gave negative results. 

During the cold weather early-planted potatoes were heavily 
infected by late blight {Phytophthora infestans). The crop sown 
after the last rains in November was only slightly attacked and 
the local variety remained healthy. This is believed to be only the 
third occurrence of late blight in the Bengal plains, and it was 
probably due to the use of infected Darjeeling seed. Considerable 
damage was caused in the Hooghly district by leaf blotch {Cercospora 
concoTs) 

A species of Cercospora was found causing a mild leaf-spot of 
sugar-cane in Chittagong during November. 

LxjTHRA (J. C.). Appendix II. Annual Report of the Economic 
Botanist to the CSrovernment, Eyallpnr, Punjab, for the year 
ending 30th June, 1925. — Rept Dept, of A gric., Punjab, for 
the year ending 30th June, 1925, Part I, pp. viii-xv, 1926, 

The following references of phytopathological interest occur in 
this report. The incidence of root rot of cotton [see this Review, v, 
p. 19] was found to be reduced from 34 to 8 per cent, by trenching 
operations. The removal of kankar [concretionary limestone] also 
gave beneficial results. 

Yellow rust of wheat {Puccinia glumanrum) appeared late in 
January and was of little importance. Orange and black rust 
(P. tritieina and P. graminis) occurred in a very mild form on 
late-sown wheats. Good results in the control of loose smut of 
wheat [Ustilago triticil were given by the hot water treatment. 

Three plots of gram Wicer arietinuni] receiving no irrigation 
suffered severely from wilt disease [see this Review, iv, p. 332], the 
incidence of which was greatly reduced by watering. 

The sugar-cane crop raised at Perozepore from local diseased 
cuttings showed 76 per cent, infection by red rot {Golletotrichunh 
falcatum). 

Eyles (F.), Report of the Botanist and Mycologist for the year 
1925,— Rept. of the Secretary, Dept, of Agric., Southern 
Rhodesia, for tae year 1925, p. 34, 1926. 

Most of the diseased cotton subniitted for examination during 
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the period under review was affected by angular leaf spot {BacteTmm 
malva6e(irybm\ which, normally appears to reduce the yield only to 
a limited extent. 

Scab and anthracnose \8poTotTiclium citri and Colletotrichum 
gloeosporioidesl^ were the chief known citrus diseases observed, but 
a fruit disease (probably new and almost certainly derived from 
some wild veldt plant) requires further investigation. 

Probably owing to favourable climatic conditions, the parasitic 
diseases of cereals and potatoes are stated to be generally much less 
severe in Ehodesia than elsewhere. 

OavABAS (D. S.). Ueirpayyieva ^VTOiradoX, SradfLOV UrjXiov rod 
"^Etov 9 1925. [Report of the Phytopathological Station of 
Pelion for the year 1925.] — ^Volo [Thessaly, Greece], 25 pp., 

5 figs., 1926. [French summary.] 

During the period under review 45,000 peach and 50,000 apple trees 
were treated for the control of their most common parasites, namely, 
leaf curl (Exoascus [Taphrina] deformans) of the former, and scab 
(Fvysicladium dendriticwm) \Venturia inaequalis^ and the insect 
Garpocapsa pomonella of the latter. In the case of the two last- 
named, the method consisted of three applications (before and 
immediately after blossoming and a fortnight later) of an alkaline 
Bordeaux mixture composed of 1 per cent, copper sulphate and 3*5 
per cent, lime, with the addition of 0*5 per cent, lead arsenate for 
the second and third sprays. The results were satisfactory, the 
incidence of scab being reduced from 80 to 5 to 10 per cent., and 
that of G, pomonella from 60 to 10 per cent. 

The single application in February of lime-sulphur for the control 
of peach leaf curl was washed away by heavy rain; about 100 
trees treated at the same time with Bordeaux mixture (2 per cent, 
copper sulphate and 3 per cent, lime) remained free from the disease. 
The use of the latter preparation is, therefore, to be recommended 
in spite of its higher cost. 

A severe epidemic occurred among the larvae of the olive fly 
(Dacus oleae) as the result of attacks by two organisms which have 
been named by the author Micrococcus dad and Bacillus dacicida. 
Over 99 per cent, of the larvae were found dead among the trees. 
The main pathogenic agent was ascertained to be B. dacicida, which 
induced the death of meat flies {Galliphora vomUdfia^ on inoculation, 
jjer os. Both the organisms are stated to be new species, and are 
briefly described and contrasted with other bacterial parasites of 
the olive fly. Swarms of locusts (Acridium) on the island of 
Euboea [Aegean Sea] were attacked by Goccobacillus acridiorum 
d’Hdrellk 

Lepik (E.). Piitopatoloogilised markmed I. [Phytopathological 
notes 1,]— Mitt, der Phytopath. Versuchsstat. JJniv. Tartu 
{Borpat), i, pp. 1-10, 1926. [German summary.] 

This is a brief report on the principal diseases of cultivated 
plants, which were noticed in Esthonia in 1925. The following 
items are of interest. 

Gooseberries were severely a;ttacked hj Puccinia ribesii-caricis 
[P. pringsheimianaj, -which is not usually dangerous in the locality. 
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P, lolii -wm widely distributed on oats a,nd Bhamnus cathartica, 
P. (iispersa was abundant in the aecidial stage on Anchusa arvensis 
Sbiid A. officinalis, hut damaged rye but little. PhytopMhora in- 
festans was more widespread than usual on potatoes, and appeared 
2 to 3 weeks earlier than in former years. Winter wheats suffered 
particularly heavily from attacks of Se2Jtoria graminis, which 
developed in great abundance on the leaves injured by late frosts. 

Haetwell (B. L.). Thirty-eighth Annual Keport of the Birector 
of the Agricultural Experiment Station.— Rhode Island 
State Coll., xxi, pp. 38-53, 1926. 

The following references of phytopathologieal interest occur in 
this report. The chlorosis of early spinach [see this Review, iv, 
p. 648], oats, beets, beans, and peppers [Capsicum annwurrh\ was 
reduced or prevented by the application of a soluble salt of man- 
ganese, and in later plantings the improved appearance of the beet 
leaves was to some extent reflected in the increased yield. Chlorosis 
of late spinach was entirely prevented by spraying with manganous 
chloride at the rate of 12 lb. per acre, the yield being increased by 
one third. Beans in pots were not injured by the manganese salt 
up to the equivalent of 80 lb. per acre in a nearly neutral soil, but 
half this amount was deleterious in an acid soil. 

Geoegeson (C. C.). Keport of the Alaska Agricultural Experi- 
ment Stations, 1924. — Washington, Govt. Printing Office, 47 
pp., 22 figs.. May, 1926. 

This report contains references to the following plant diseases : 
potato scab [Actinomyces scabies'], which was well controlled by 3 
to 10 minutes’ immersion of the seed in a formaldehyde solution 
(1 pint in 10 galls, water); oat smut lUstilago avenae] on the 
Finnish Black variety, also effectively controlled by formaldehyde, 
while uspulun and copper carbonate dust were less satisfactory ; 
barley smut [? U, nuda : see this Review, iv, p. 146] on Hybrid 
No. 19, which was best controlled by copper carbonate dust and 
steeping in uspulun, while 10 minutes’ immersion in water heated 
to 129° F, was less effective and considerably impaired the vitality 
of the treated seed, as was also the case with formaldehyde ; and 
wheat scab {Gibberella sauhinetii) which caused considerable sterility 
of the heads in the Hybrid No. 30 variety. 

Jehle (R. a.) & Wood (Jessie I.) Biseases of field and vegetable 
crops in the United States in 1925. — Plant Disease Reporter, 
45, 152 pp., 1926. [Mimeographed.] 

This review of the diseases of field and vegetable crops has been 
prepared on the lines of previous reports of a similar nature [see 
this Review, iy, p. 83]. Only a few of the more interesting items 
are referred to here. 

Spraying with Bordeaux mixture combined with arsenicals con- 
tinues to be regarded as necessary in most regions for the profitable 
production of potatoes. The use of copper-lime and arsenic dusts 
has given satisfactory results in some areas, but it'' has not proved 
as uniformly successful as spraying in the control of late blight 
{PhytoiJhthora infestans) and hopperburn. 



Reports from the various States indicate that the losses due to 
mosaic in 1925 were greater than those from any other potato 
disease. 

The injuries to tomatoes caused by the early blight and nailhead 
spot disease are of three distinct types, viz., leaf spot and fruit rot, 
collar rot, and nailhead spot of the fruit, the first two being asso- 
ciated with Alternaria solani and the last with MacTOsporium 
tomato. The heaviest losses were reported from Florida and 
Louisiana. The leaf blight form of the disease appears to have 
been generally more destructive than the fruit spot. In Virginia 
the disease persisted during the dry weather, causing fruit drop and 
showing greater activity than Septoria lycopersict in the causation 
of leaf blight. Serious damage was recorded also in Georgia, In- 
diana, and Michigan. The nailhead spot manifestation of the disease 
is apparently limited to the southern States. 

Yellow blight, the cause of which remains obscure [see this 
Review, v, p. 521, continues to be the most important tomato disease 
of the western States. In California it caused an estimated reduc- 
tion in yield of 25 per cent, of the crop. 

A new systemic vascular wilt of tomatoes has been reported 
from Corvallis, Oregon. The causal organism, an actively motile 
bacterium, is stated to be distinct from any hitherto associated 
with a tomato disease. Aplanohacter michiganense is excluded by 
the mobility of the bacteria and Bacterium sokmacearum is not 
known to be present in the arid or semi-arid north-west. 

Black rot of sweet potatoes, caused by Geratostomella fimbriata 
(formerly known as Sphaeronema fimbriatum) [see this Review, v, 
p. 471], appears to be decreasing in severity owing to the general 
adoption of sanitary measures. In New Jersey the selection of 
disease-free seed and the use of healthy plant-beds have largely 
eliminated infection. 

As a result of improved methods of handling the crop and of 
storage, the losses from storage rots of sweet potatoes, caused by 
Rhizopus nigricans, Mucor racemosus, and Diplodia tubericola 
[see this Review, iv, pp. 699, 757] have greatly decreased (from 
30’3 per cent, in 1918 to 6«9 per cent, in 1925). 

Maerophoma phaseoli, associated with a foot or stem rot of 
beans, was reported from South Carolina, where it was observed, 
for the first time in the United States, in 1923. Severe attacks of 
disease are stated to occur only in damp weather. 

V ery heavy losses in the onion seed crops in parts of California 
were caused by downy mildew [Peronospora schleideni), which 
attacked the leaves and primary seed stalks of the white varieties 
in April. The disease was most severe in fields where onions had 
been previously grown. The estimated loss over several thousand 
acres was 60 per cent. Early in June large acreages of market 
onions grown from seed were also attacked. 

Rio Grande disease or white heart is regarded as one of the most 
important diseases of lettuce in western New York, where the loss 
for 1925 is calculated at 10 per cent. The trouble, which occurs on 
various soils and under different environmental conditions, is 
believed to be of physiological origin. 

A new disease of lettuce, known as brown blight, has been reported 
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from California. Young plants become stunted and show a yellow 
to brown discoloration ; when attacked after heading the wrapper 
and outer leaves exhibit irregular, dry, brown streaks and blotches. 
The disease, which is apparently caused by an unidentified soil 
organism, is known to occur also in Arizona. In the Imperial 
Valley of California the best lettuce land is rapidly becoming in- 
fected to such a degree that satisfactory cultivation will be impos- 
sible for many years. Highly resistant strains of the Iceberg 
variety, which is grown almost exclusively in the Pacific Coast and 
Rocky Mountain regions, are being developed. Big Boston (the 
standard shipping variety in the south and east) seems to be 
immune. 

Bacterial blight of peas {Bacterium pisi) was somewhat more 
prevalent than usual in eastern Virginia, Kentucky (on the Little 
Marvel variety), South Carolina, Wisconsin, and Minnesota. 

Cotton blight {A^cochyia gassy pH) was again reported from North 
and South Carolina [see \his> Review, iv, p. 528] and recorded for the 
first time in Alabama and Mississippi. In the first-named State the 
disease assumed an epidemic form in the wet season of 1924, 
whereas in the dry summer of 1925 it was much less serious. In 
Mississippi the plants in the small infected area were completely 
destroyed. 

A very severe outbreak of cotton leaf spot caused hy AUernaria 
sp. was reported from the Salt River Valley of Arizona in 1925, the 
disease occurring also in Virginia, Mississippi, Arkansas, and Cali- 
fornia. The humid weather conditions in the early autumn in 
Arizona appear to have been particularly favourable to the rapid 
development of the fruiting stage of the fungus. Infection was 
most severe on the Pima long staple variety and caused early 
defoliation. 

A fungus believed to be identical with AscocTiyta nicotiana, not 
previously reported from the United States, was collected on 
tobacco in Tennessee in 1924. Black shank {Phytophthora nico- 
tianae) [see this Review, iv, p. 317] was reported from southern 
Georgia and Florida, causing a reduction in yield of about 10 per 
cent, in the latter State, where the acreage of cigar wrapper tobacco 
was only about one-third as large in 1925 as in 1924. 

The following diseases of pigeon pea \Gajanus mdicus] were 
reported from Porto Rico ; leaf spots (Gercospora instahilis Rangel, 
Phyllosticta sp., and Vellosiella cajani Rangel) ; anthracnose (Gol^ 
letotrichum cajani Rangel) ; rust {Uromyces dolicholi) ; and damp- 
ing-off {Rhizoctonia ferruginea), 

Giferri (R.). Informe de patologia vegetal y entomologia 
agricola. [Report on plant pathology and agricultural 

entomology.] — Primer Inf orme Anual de la Estacidn A gran, 
y GoL de Agric, de HoAna, RepIIblica Bominicana, 1 de 
Ahril-Sl deDiciembre de 19^5, 1926. 

The following are some of the chief records of phytopathological 
interest in the first report of the Haina Agricultural Station^ 
Dominican Republic, other than those already noticed from different 
sources. . 

A rot of the heart wood of citrus trees associated with the 



presence of Polystictus B'pTp, occasionally follows the attacks of 
primary parasites. 

A disease of cacao described from the Yabdn valley (Sabana de, 
la Mar) in 1912 appears to be due to a species of Monilia which 
attacks the branches and is evidently distinct from that causing 
pod rot in Ecuador, 

Two leaf spot diseases of coffee (Goffea arabica) are equally wide- 
spread, namely, Gercospora coffeicola and Stilbella [Omphalia] 
flavidai the latter occurring chiefly in very shady and damp plan- 
tations. A root rot due to RoseUinia spp. was found to be causing 
damage in a number of localities. 

Guava (Psidium giiajava) is extensively infected by black leaf 
spot (Meliola amphitricha) ; and a form of silver leaf, apparently 
not due to Steremn was observed. 

The groundnut (Amchis hypogaea) crop of Haina is stated to be 
devastated by rust {Uredo arachidis), Gercospora personata is 
widespread, chiefly as a secondary parasite on old leaves. Another 
species of Gercospora is also, believed to occur in the Republic. 
Some damage has been caused by a root rot probably due to 
EhizoctoniaBp. 

A blight of mangosteen {Garcinia mangostana) leaves, caused by 
Pestalozzia espaillatii Cif. et Frag., was observed at Santiago. The 
most important and widespread disease of maize in the Dominican 
Republic is smut (Ustilago zeae). An epidemic of anthracnose of 
pepper {Gapsicam annmirn), to Oolletotrichum nigrnm in asso- 

ciation with a species of Fusarmm and subsequently with certain 
schizomycetes, was reported from San Francisco de Macoris, while 
the leaf spot due to Gercospora capsid is stated to be widespread 
but of little economic importance. 

Lieskb (R.). Kurzes Iielirbucli der allgemeinen Bakterienkunde. 
[A short text-book of general bacteriology.] — Berlin, Gebr. 
Borntraeger, viii + 388 pp., 118 figs., 1926. 

This text-book is stated in the, author’s preface to contain, in a 
condensed form, all essential information constituting a general 
basis for the study of special aspects of bacteriology (medical, 
agricultural, botanical, and industrial). The work is divided into 
the following sections: historical development of bacteriology; 
taxonomy of the bacteria; dissemination of bacteria in nature; 
the morphology and physiology of bacteria; enzymes ; the effect of 
external influences on bacteria ; bacterial symbiosis ; antagonistic 
relations between bacteria and higher organisms (including eight 
pages on bacteria in relation to plant diseases) ; the bacteriophage ; 
special biological groups of bacteria and allied organisms ; and 
technical methods in bacteriology. The many photographic illus- 
trations are for the most part original, whilst numerous bibliogra- 
phical references are given as footnotes. 

SpAEFonn (W. J.). Some diseases of Wheat crops and their treat- 
ments. — South Australia Dept» of Agric. Bull. 190, 16 pp., 
1925. [Received J926.] 

This is a popular description of the symptoms and life-history of 
the fungi causing diseases of wheat in South Australia, with direc- 
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tions for their control. Bunt (Tilleiia tritid] may be treated 
by immersion of the seed-grain in 1 per cent, copper sulphate or 
0*25 per cent, formalin, or by thorough dusting with copper car- 
bonate (containing 50 to 55 per cent, metallic copper and passing 
through a 200-mesh screen to the extent of 90 per cent.) at the rate 
of 2 oz. per bushel. 

Loose smut {TJstilago tritid) is stated to be of little importance, 
but it may be controlled where necessary by three hours' immersion 
in water heated to llO'^ to 115° F. 

Cultural methods are recommended for the control of flag smut 
(Urocystis tritid), toke-all {Ophiobolus graminis), foot rots {Hel- 
minthosiyorivjm spp. and Wojnowida grramims), red rust 
graminis), and mildew {Erysiphe graminis), 

Copper carbonate as a bunt preventive. — Agric. Gaz. of Neiv South 
Wales, xxxvii, 5, p. 402, 1926. 

In order to test the effect on germination of copper sulphate and 
copper carbonate as used for the prevention of bunt of wheat 
[Tilletia tritid and T. levis~\, seed-grain wasso wn 18 days after 
treatment with dry CuCOg and one and 14 days, respectivelyj after 
immersion in 1-| per cent, copper sulphate. The former gave a 
germination pei’centage of 94, compared with 77 for seed sown the 
day after treatment with CuSO^, and 63 when the seed had been 
treated with CUSO4 a fortnight previous to sowing. The seed in 
the first case germinated four days ahead of the other two lots, and 
the stand was more even. 

Kiesselbaoh (T. a.). Winter Wheat investigations . — Nebraska 
Agric, Exioer. Stat. Res. Bull. 31, 149 pp., 28 figs., 2 graphs, 
1925. [Received August, 1926.] 

The following references of phytopathological interest occur in 
this extensive account of the work on winter wheat breeding which 
has been carried out for the last twenty years at the Nebraska 
Agricultural Experiment Station. 

The conditions favouring the development of black stem rust 
[Puccinia graminis~\ are stated to be high temperature and high 
humidity accompanied by dew, or rain followed by sunshine. 
Orange leaf rust [P. is more common but less injurious 

than stem rust. Kanred is the only winter wheat that has proved 
materially more resistant to P. graminis than ordinary Turkey 
Red. In the severe epidemic of 1920 Kanred showed 19 per cent, 
infection compared with 49 per cent, in Turkey Red, whilst 
Nebraska No. 28 showed only 18 per cent, infection, escaping the 
epidemic by virtue of its precocity. Since 1923 Kanred appears to 
have declined in resistance. 

Bunt of 'wlles^Ju [Tilletia levis"], which has assumed alarming pro- 
portions of recent years, may be successfully controlled by the use 
of the standard formalin or copper carbonate treatments, which in 
1924 reduced the amount of infection from 38 to 1 and 2 per cent., 
respectively, the yield being correspondingly increased from 27«5 to 
33*1 and 34 bushels per acre. In another plot the amount of bunt 
was reduced from 63 to 2 and 8 per cent, by formalin and copper 
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carbonate, respectively, and the yield augmented by 144 and 13*7 
bushels per acre. 

Lindfors (T.). BerTberisutrotniiigen i Sverige. [Barberry eradica- 
tion in Sweden,] — Landtmannen, ix, 21, pp. 412-413, 1926. 

The present status of the barberry (Berberis) [vulgaris] eradica- 
tion campaign in Sweden is regarded as very unsatisfactory, chiefly 
owing to lack of adequate organization. The need for an extended 
system of propaganda, especially in the matter of practical demon- 
strations of the work of eradication, accompanied by explanations 
of its importance, is emphasized. A study of the special local con- 
ditions prevailing in the different areas, and the collection of statis- 
tical data on the ravages of black stem rust [Puccinia graminis] 
in relation to the presence of barberry bushes are also necessary. 
It is suggested that the sum of Kr. 7,184, which is at present held 
in reserve for the work of eradication, be expended in the creation 
of a special post, in connexion with the Central Institute for 
Agricultural Kesearch, for the furtherance of the campaign. 

Nattrass (R. M.). Report on seed ‘pickling’ investigation.— 

Ann. Re 2 :)t. Agric. 4* Hort. Res. Stat, Long Ashton, Bristol, 
for 1925, pp. 110-112, 1926. 

Samples of wheat treated with various disinfectants against bunt 
[Tilletia tritici] together with untreated samples were collected 
from a number of farms in the west of England and sent to the 
Seed Testing Station, Cambridge, for germination determinations. 

It was found that various treatments with copper sulphate 
(mostly 1 lb. to 1 gall, water for each sack of wheat) reduced ger- 
mination 21, 10, 9, and 3 per cent., respectively, but increased it 6 
per cent, in the case of one sample of poor seed. Formalin (about 
1 tablespoonful in 1 or 2 galls, for each sack) had no effect on 
germination in one case, but in two others reduced it by 1 and 2 
per cent., respectively. Corvusine also had no effect in one case 
and reduced it by 10 per cent, in another. Seed treated with tar 
and then with lime had 6 per cent, less germination. No bunt was 
seen in any of the crops grown from treated seed. 

Lambert (E. B.), Eodenhiser (H. A.), & Flor (H. H.). The 
efElectiveness of various fungicides in controlling the covered 
smuts of small grains. Results of the co-operative cereal 
seed treatment project of the Crop Protection Institute.— 
Phytopath., xvi, 6, pp. 393-411, 1926. 

The results of the extensive co-operative tests on cereal seed 
treatment carried out from 1922 to 1924 in eleven American States 
and four Canadian provinces are discussed and presented in tabular 
form. 

The primary object of the project was a comparison of the general 
efficacy of copper carbonate dust with the standard formaldehyde 
treatment in the reduction of smuts and the stimulation of germina- 
tion and yield of wheat, oats, and barley. Nickel carbonate dust, 
copper sulphate plus lime dust, semesan dust, and uspulun and 
semesan solutions were also tested. 

Bunt of wheat [Tilletia tritici and T. levis] and the smuts of 
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hull-less oats {Ustilagolevis] were best controlled by copper car- 
bonate dust (2 to 3 oz. per bushel). The seed was not appreciably 
; injured, infection was practically eliminated, and a tendency to 

increased yield was manifest. 

Formaldehyde dip (1 in 320) or spray (1 in 1, applied at the rate 
of 1 qt. of dilute solution per 50 bushels of grain) controlled these 
smuts more completely than any other material, but frequently 
impaired germination, especially that of hull-less oats. Semesan 
and uspulun (0*3 and 0-25 per cent., respectively) were less effica- 
cious than formaldehyde. 

In the case of hulled oats the formaldehyde spray gave the best 
results and copper carbonate proved much less etfective. 

Covered smut of barley [U. hordei] was also best controlled by 
formaldehyde. No injury to the seed was caused by any of the 
treatments. 

Owing to the absence of systematic replication of the experi- 
mental plots, no definite conclusions could generally be drawn 
regarding the effect on yield of the different treatments. However, ’ 
the results obtained in the control of smut on hull-less oats with 
copper carbonate dust were so consistent and noteworthy that 
the increased yield must be at least partially attributed to the 
treatment. 

Leukel (R. W.). Further experiments on the control of bunt of 
Wheat and the smuts of Barley and Oats. — Phytopath., xvi, 
5, pp. 347-351, 1926. 

In continuation of previous experiments [see this Review, v, 
p. 221] in the control of bunt of wheat [Tilletia Levis], loose and 
covered smut of oats [U. avenae and U. levis], and covered smut of 
barley [Z7. hordei], the writer carried out a series of tests with some 
selected fungicides. 

Of the twenty dusts used against bunt in Purplestraw wheat, 
copper carbonate was found most satisfactory in respect of germi- 
nation, control, and yield, even when containing only 18 per cent, 
metallic copper. The Karasch compounds A and B gave excellent 
results, reducing the amount of bunt to 0*86 and 0-1 per cent., 
respectively, but these products are not supplied on a commercial 
basis. Five of the eight Dupont dusts, Bayer No. 3, corona 640-S, 
and nickel carbonate were also fairly satisfactory. Immersion in 
copper sulphate (1 in 10) controlled the disease (0-55 per cent, in- 
fection) but reduced germination and yield. Formaldehyde com- 
pletely eliminated infection but reduced germination in the field 
from 62 to 40 per cent. 

Complete control of covered smut on Tennessee Winter barley 
was efiected by one hour's immersion in 0*3 per cent, germisan, 
while uspulun and semesan at the same strength reduced infection 
to a trace. Half an hour s immersion in 0*3 per cent, formalin also 
gave good control, but reduced field germination from 78 to 64 per 
cent. Corona 640-S, copper sulphate (2*4 per cent., ten minutes' 
immersion), and 0*5 per cent, colloidal sulphur were unsatisfactory, 
and one hour's immersion of the seed in tap water increased the 
amount of smut from 8 to 15 per cent. 

Similar results were obtained with Aurora oats. Both germisan 
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and uspulnn controlled the smuts perfectly, while semesan reduced 
infection from 9 to 0*07 per cent. Formalin gave good control but 
caused a decrease in field germination from 85 to 68 per cent. One 
houFs immersion in 0-5 per cent, colloidal sulphur and six minutes 
in copper sulphate reduced the amount of smut to 0*7 and 0'3 per 
cent., respectively. Corona 640-S again proved ineffective, and 
soaking in water increased infection from 8 or 10 to 12 per cent. 

Rump (L.). Stndien iiber den Gerstenliartbrand (Ustilago hordei 
Kell, Sw.). [Studies on covered smut of Barley (Ustilago 
hordei Kell. & Sw.).] — Forsch. auf dem Gebiet der Pflanzen- 
krank, u. der Immunitdt im Pfianzenreich., ii, pp. 21-76, 5 pL, 
8 figs., 1 graph, 1926. 

In this paper the author discusses in considerable detail the 
morphology, physiology, and mode of infection of covered smut of 
hsixley {Ustilago hordei). 

Cytological investigations showed that conjugation between the 
cells of the promycelium occurs only under certain unfavour- 
able conditions. Under suitable cultural conditions, e. g., on 0*5 per 
cent, cane sugar solution, barley straw decoction, or malt agar, 
conjugation occurs between the sporidia. 

The dark brown chlamydospores from an immature ear of barley 
produced a distorted promycelium in 48 hours, while spores from a 
ripe ear germinated in half the time. The light brown and hyaline 
spores failed to germinate. The promycelia developing from the 
young spores produced no sporidia, but it is evident from these 
experiments that no resting period is required to induce germination 
in the chlamydospores, 

Chlamydospores were found to be viable after five years in one 
experiment, but no definite data on viability were obtained. The 
sporidia lost their viability in seven weeks on malt agar under 
optimum cultural conditions, but retained it when kept in a damp 
chamber for four to seven months. 

The results of experiments on the resistance of spores to high 
temperatures are fully described and are presented in tabular form. 
In a dry atmosphere a temperature of 60° 0. killed over 50 per cent, 
of the spores in 15 minutes and all but 2 per cent, in five hours. 
After one hour at 75° only 5 per cent, of the spores germinated. 
Only isolated individuals could withstand a temperature of 100°, 
and at 150° the death of all the spores generally occurs in 5 
minutes. In a saturated atmosphere, exposure at 100° for 5 minutes 
reduced the germination to 10 per cent., whilst 10 minutes sufficed 
to kill all the spores. Immersion in water at 52° to 53° for 5 
minutes permitted 2-5 per cent, germination, whilst 10 minutes’ 
treatment destroyed the spores. After 48 hours’ exposure to a 
temperature of —17° in ice, 49*4 per cent, of the spores were still 
viable. The minimum, optimum, and maximum temperatures for 
the growth of U hordei Vireve determined as 5° to 6°, 20°, and 34° 
to 35° respectively. 

The nature and intensity of illumination appeared to be without 
influence on the development of 'the fungus. 

Oxygen was found to be essential to the life of the organism and 
germination was stimulated in an extreme degree by its presence 
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in a pure form. In the absence of oxygen, or in cultures with an 
excess of carbonic acid, the sporidia gave rise only to mycelium and 
produced no fresh sporidia. 

The results of experiments to ascertain the effect of the physical 
constitution of the soil on the germinability of the spores denoted 
that germination is most profuse in soil with a water content of 
20 per cent. Cultural experiments showed that an acid medium is 
injurious to the development of the fungus, while an alkaline re- 
action (N/250 NaOH) stimulated germination. The best media for 
reproductive development are those containing carbohydrates, while 
vegetative growth is stimulated by nitrogenous substances. 

Chlamydospores, which germinated normally, were artificially 
obtained on agar media prepared with biomalt. 

In 1922 the writer infected barley seedlings by inoculating them 
between the glumes with sporidia or by covering the seed grains 
with a mixture of spores and soil. The germ-tubes of the sporidia 
penetrate the cells of the cotyledon, probably by the secretion of 
hydrolysing substances. About a fortnight after infection, the 
mycelium reaches the primary node, and may be observed in the 
intercellular spaces of the parenchymatous tissue, from which 
it travels upwards to the primordium of the ear some 20 days 
later. The ear tissue is ultimately destroyed and the cell contents 
and finally the cell walls absorbed. Fructification may occur also 
in the nodal tissues. 

The disease was absolutely controlled by.Sch 614 (Hochst Farb- 
werke), applied at the rate of 300 gm. per doppel-zentner [= nearly 
2 cwt.], and by 30 minutes' immersion in 0-5 per cent, germisan or 
uspulun, 0-25 per cent, germisan, and 0*2 per cent, tillantin B. 
Half-an-hour's immersion in 0*25 per cent, uspulun reduced infec- 
tion from 21*9 to 04 per cent., and one hour's steeping in 0*5 per 
cent, segetan-neu lowered the incidence to 3*3 per cent. Germisan 
dust M 50 per cent, and Merck , dust (500 gm. per doppel-zentner) 
reduced the amount of smut to 6*2 and 6-6 per cent., respectively. 

OvEEGAARD (P. 0.). Gule pletter i Bygmarkerne. [Yellow 
patches in Barley fields.] — Ugeskr. for Lcmdmaend, Ixxi, 21, 
p. 329, 1926. 

Many complaints were received from various quarters of Denmark 
during the spring of 1926 as to the prevalence of the so-called 
‘ yellow patch ' disease of barley, which is characterized by a wilting 
of the uppermost 0*5 to 2 cm. of the leaf apex and is stated to be 
distinct from yellow tip and light speck [see this Review, v, p. 17]. 
The disturbance is believed to be due to shortage of potash fertilizers, 
especially on farms with little or no live-stock, where nitrogen and 
phosphoric acid are extensively used. The only cure for the disease 
appears to be the application of liquid manure. 

Yalleau (W. D.) & Johnson (E. M.). A method of growing Corn 
seedlings (Zea mays) free from seed-borne organisms-— 

Agric. JSes., xxxii, 12, pp. 1195-1198, 3 figs., 1926. 

The following method was developed in order to obtain maize 
seedlings completely free from seed-borne organisms for use in 
determining the pathogenicity of organisms associated with m^ze 
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seeds and root rots. Seeds are. soaked in a mixture consisting of 
1 part CaO to 4 parts of water for about 20 hours and then immersed ' 
for 15 minutes in a 1 in 1,000 solution of mercuric chloride. After 
washing in sterile water, they are placed on agar in culture dishes 
for germination. When the radicle is about half an inch long and 
the paired seminal roots are just developing, these are cut off close 
to the seed, which' is then transferred to a tube containing about 
10 c.c. of nutrient agar. When fresh roots have arisen from the 
epicotyl or first node, the seedling is removed from the tube and, i£ 
it shows no sign of fungous infection, the seed is severed from the 
plant, thus leaving the seedling with a fairly well-developed root 
system, but minus the seed and any fungi which it may harbour. 
The seedling is then ready to transfer into sand or soil cultures, 
where it should be shaded for about 2 or 3 days until well 
established. 

Ohbistensen (J. J.)* relation of soil temperature and soil 

moisture to the development of head smut of Sorghum. — 
Phytopath.y xvi, 5, pp. 353-357, 1 graph, 1926. 

In 1924 and 1925 the author conducted a series of experiments 
in constant temperature tanks, fitted with an electrical apparatus 
enclosed in waterproof brass containers, to ascertain the effect of 
soil temperature and soil moisture on the incidence of head smut of 
sorghum {Sorospormm reilianum). In 1924 the temperature range 
was 16° to 34°, and in 1925 12° to 36° C. In the latter test the 
moisture content of the soil on an oven dry basis was 15 per cent, 
in half the cans in each of the tanks, and 25 per cent, in the other 
half. Smut spores and cultures of 8, reiliamum were thoroughly 
mixed with the soil. 

Sorghum seedlings became infected at temperatures from 16° to 
36°, the highest percentage of smut (38*35 and 46-50 in 1924 and 
1925, respectively) occurring at 28°. The lower soil moisture was 
much more favourable to infection than the higher, no smut develop- 
ing at 16° under the latter conditions and comparatively little at 
higher temperatures. The thermal range for infection coincides 
fairly closely with that for the optimum development of the 
pathogen in culture as determined by Potter (Journ. Agric. Bes», 
ii, p. 339, 1914), namely, 28° to 30°. 

There was no correlation between the rate of germination of the 
sorghum seed and the percentage of smut which developed. Ger- 
mination was most rapid at 34° to 36°, while the plants grew best 
at 28° to 36°. These data are thought to indicate that soil tempera- 
ture and soil moisture determine the amount of smut by direct 
action on the pathogen rather than by indirect influence on the 
host. 

A low percentage of infection appears to be associated with low 
temperature and high precipitation. In Minnesota the optimum 
temperature for spore germination, sporidial production, and 
seedling infection seldom occurs at planting time. 

Sharples (A.). Diseases of Coconut palms. — Malayan Agric, 
Journ., xiv, 3, pp. 65-73 ; 4, pp. 91-95,. 1926. 

The first of these two papers gives a brief survey of investigations 
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made in the West Indies an Philippines on the cause of bud 
rot of coco-nut palms, followed by extracts from McRae’s report on 
the operations in India to control the spread of this disease on 
Palmyra palms [Borassus fiahellifer: see this Review, iii, p. 270]. 
PhytoiMhora palmivor^ definitely regarded as the primary 
factor in the epidemic, the author’s earlier criticisms [see this 
Review, i, p. 172] being fully met. He is, however, fairly satisfied 
that most of the so-called bud rot in Malaya can be ascribed to 
agencies other than attacks by P. palmivora, as is demonstrated 
clearly on mature African oil palms, which are frequently infected 
with a form of bud rot, but practically always recover. 

The second article deals chiefly with two obscure diseases observed 
in Malaya which have been confused with bud rot by planters. 

The first was encountered in 1921 on an estate in the Bernam 
River district, where cases of so-called ‘ bud rot ’ were frequent on 
trees suffering from attacks of white ants. The stem tissues were 
coloured a deep salmon pink with patches of mustard yellow inter- 
mingled. The discoloration travelled slowly up the stem from the 
roots, and bud rot was only found in advanced cases when practically 
the whole of the stem tissues at the base were involved. The 
central leaves were attacked last, occasionally the middle one re- 
maining stiff and upright whilst the outer leaves had all collapsed, 
in marked contrast with the true bud rot [P. Similar 

symptoms without the presence of white ants were found on another 
estate later, and since 1922 the disease has been reported from 
almost every coco-nut district of Malaya. No mycelium could be 
found in the diseased tissue, whilst isolations usually yielded a white 
glistening bacterium which, however, has given no results on inocu- 
lation. Numerous vesicles which were always present in the cells 
were shown to be some form of tannin, laid down in response to 
wounding. The symptoms recall the red ring disease described by 
Nowell, but differ in the discoloration of the stem being invariably 
central, the absence of nematodes, and the nuts not falling 
prematurely. 

A disease of very similar external appearance affecting trees 
upwards of twenty years old, is characterized by an abnormal 
lignification of the stem tissues. The leaves become smaller and 
the crown sparse and weak. The wood is discoloured a dull red 
with the vascular bundles showing up as dull brownish-red streaks. 
When a tree is cut the w^ood is found to be excessively hard and the 
tissue left uncut as the tree falls stands up like a stiff brush, owing to 
the tearing out of the abnormally lignified vascular bundles. The 
disease progresses slowly, but is extremely destructive and is wide- 
spread throughout Malaya. 

[The first of these papers is reprinted in Trop, AgTicultwHst^ lxYi, 
6, pp. 342-349, 1926.J 

Teodoro (N. G,). Coconut diseases, and their control.—Philipp, 
AgricyRev., xviii, 4, pp. 585-592, 5 pL, 1925. [Received July, 
1926.] 

This circular [No. 179 of the Bureau of Agriculture] describes in 
popular terms the causes, distribution, symptoms, and control of the 
following diseases of the coco-nut prevalent in the Philippine Islands. 
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Stem bleeding disease (Thielaviopsis) [paradoxa] ; bud rot (Phyto- 
phthora faberi) [P. palmwo7-a] ; nut discoloration {Phytophthom 
sp.) ; splitting and gumming of the husk, resembling a disease 
caused by Colletotrichum sp. in Kenya Colony ; lesii spot (Pestalozzia 
palmarum) ; sooty mould (Gapnodium footii) ; and two non-para- 
sitic diseases, one characterized by a narrowing of the trunk 
immediately below the young leaves, and the other by a wrinkling 
of the leaves, probably caused by malnutrition. 

Nannizzi (A.). Osservazioni snl dimorfismo degli elementi ripro- 
duttori agamici in un nnovo Biplosporinm (B. vaginae sp» n.) 
ed in altri generi di Hyphales, [Observations on the dimor- 
phism of the asexual reproductive organs in a new Biplospormm 
(P. vaginae sp. n.) and in other genera of Hyphales .] — Atti R. 
Accad, FisioGritici Siena, Ser. IX, xvii, 7-8, pp. 491-499, 1 fig., 
1926. 

In July, 1925, an investigation was made of a new species of 
Diplosporium {D, vaginae), which is stated to be characterized by 
two types of fructification of diverse origin, namely, conidia and 
aleuriospores. The former, borne on simple conidiophores measur- 
ing 50 to 80 by 2-5 to 3 jx, are oblong-elliptical, hyaline, uniseptate, 
and 15 to 20 /z in length by 5 to 6 /z in width ; the latter, borne on 
fertile hyphae, are sessile or pedunculate, hyaline, and composed of 
two to six irregularly grouped cells, measuring 10 to 12 /z in diameter, 
with a thick, echinulate wall, and coarsely granular contents. The 
conidia germinate in five to six hours on Pollacci's medium at room 
temperature. Spherical, terminal, or intercalary chlamydospores 
occur singly or in groups in the mycelium. 

The taxonomy of the fungus, and of a number of other Hypho- 
mycetes, is discussed at some length on the basis of Vuillemin’s classi- 
fication {Bull. Soc. Sci. Nancy, Sdr. Ill, xi, 1910 ; xii, 1911), and 
the work of various investigators in this field is cited and sum- 
marized. D. vaginae [a Latin diagnosis of which is given] closely 
resembles Stephanoma strigosum in its pluricellular aleuriospores, 
but differs from the latter in its septate conidia and non-veirticillate 
conidiophores. There is further an analogy with Lachnidium 
acridiorum in the grouping of the aleuriospores, but the conidia of 
the latter fungus have three or more septa. P. vaginae is in certain 
respects allied also to Sarcinella heterospoTa, which is, however, 
characterized by a dematiaceous mycelium with fuliginous chlamy- 
dospores and aleuriospores and hyaline conidia with three transverse 
septa. 

Motta (K.). Contribute alio studio delle micosi del condotto 
uditivo esterno. [Contribution to the study of the mycoses 
of the external auditory canal.] — Atti R, Acad. Fisiocritici 
Siena, Ser. IX, xvii, 7-8, pp. 603-631, 9 figs., 1926. 

Clinical details are given of eight cases of mycosis of the external 
auditory canal, with notes on the cultural and morphological 
characters of the associated fungi. 

The development of the organisms was frequently accompanied 
by conspicuous symptoms of inflammation, discharge, purulent 
secretions, and the like. ' As a rule, infection originated in the 
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superficial strata of the epidermis, spreading to the middle ear and 
sometimes causing perforation of the tympanum. 

The following fungi were isolated from the affected region and 
cultured on a variety of artificial media : Aspergillopsis nigra 
[I AspeTgilhi8nigeT\ LicU corymbifera [Absidialichtke'm^^ 

SterigQncdocystis veneta [A. venetus] (variety), Fenicilliiim crnsta- 
eeum, P. bicolor, P, epigaeiim (variety), AUernaria tenuis, n.ml a 
saccharomycete. This is stated to be the first record of A. venetus 
and P. epigaeum on man, and of A, tenuis in the ear. 

A bibliography of over sixty titles is appended. 

MOTTiV. (R.). Huova specie di Cryptococcus isolata dalla gola 
(Cryptococcus uvae, Pollacci et Hannizzi). [New species of 
Gryptococcus isolated . from the throat (Gryptococcus %ivae Pol- 
lacci et Nannizzi).] — Atti R, Acad. Fisiocritici Siena, Ser. IX, 
xvii, 7-8, pp. 633-637, 1 pL, 1926, 

In August, 1925, the writer isolated from the throat of a young 
male patient a fungus identified by Pollacci and Nannizzi as a new 
species of Gryptococcus, to which the name G. uvae has been given. 
The clinical symptoms caused by the fungus, together with its 
morphological and cultural characters, are described and a Latin 
diagnosis given. 

Motta (R.). Cousiderazioni su due casi di micosi delle fauci. 
[Observations on two cases of mycosis of the fauces.] — Atti R. 
Accad. Fisiocritici Siena, Ser. IX, xvii, 7-8, pp. 639-654, 4 figs., 
1926. « 

The clinical symptoms of two cases of mycosis of the throat are 
described, with notes on the morphological and cultural characters 
of the causal organisms. 

The first case, diagnosed as benign tonsillar mycosis, w'as charac- 
terized by swelling and elongation of the uvula and by the presence, 
round the tonsillar region and at the base of the tongue, of greyish, 
slightly protuberant, smooth, elastic, ovoid- elongated bodies, about 
the size of a grain of w^heat. 

A fungus was isolated from the affected region and cultivated on 
a variety of media. Oval and spherical cells measuring 9 to 15 by 
6 to 12 and 10 to 12 / 4 , respectively, were first observed, and these 
gave rise to hyphae which were simple or branched, with elongated 
cylindrical cells, 18 to 30 ft in length, terminating in a chain of 
ovoid cells. Sometimes the apical cell had thick walls, double 
membranes, and densely granular protoplasm suggestive of a 
chlamydospore. The organism was identified as Monilia tume- 
faciem alba (Foulerton) Ota. Notes are given on previous reports 
of similar cases. 

The second case, diagnosed as thrush (stomatitis), was character- 
ized by a reddening of the mucous membrane of the throat and by 
a milk-white incrustation of the tonsillar region. The fungus iso- 
lated from the affected part developed, on Pollacci’s medium, spheri- 
cal or oval cells, measuring 4 to 9, or 7 to 9 by 5 to 8 /z, from which 
two forms of hyphae may develop; one short, articulate, about 3 ji 
in breadth, and the other much elongated, undulating, branched, 
septate, and 2*5 ^ broad. The oi'ganism was identified as Grypto- 

Y 
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coccus laryngitidis Sartory,. Petges, and Claoufe, the medical history 
and taxonomy of which is discussed, while a bibliography of over 
forty titles is appended. 

Falohi (G.). Onicomicosi da ‘ Hemispora stellata \ [Onychomy- 
cosis from Hemisiyora stellata ^ — Gior-n, Ital. Bermat., ii, 9 pp., 
1925. [Abs. in BulL Inst Fasteur, xxiv, 9, p. 401, 1926.] 

Hemispora stellata was isolated from a lesion in a patient’s 
thumb-nail, in which it produced a very slender, multiseptate myce- 
lium, devoid of conidia. This mould is stated to have been reported 
as a human parasite in some ten cases, but the present is believed 
to be the first record of its association with onychomycosis. 

Chyuelia (N.). ■ Motes on. a case of ‘broncliomycosis. — Jou-rn, 
Trap. Med. Hygiene, xxix, 10, pp. 145-146, 1926, 

From the sputum of a patient aged 42, who had suffered since 
childhood from chronic bronchitis, a blastomycete, composed of 
numerous ovoid to ellipsoid bodies measuring 3 to 4 by 5 to 7/4, 
Was consistently isolated at about 40 examinations between 1922 
and 1924. The organism was identified by Castellani as Monilia 
krusei. The symptoms have been alleviated by the use of a special 
auto- vaccine, iodide injections, and the application of ultra-violet 
rays.... 

Wachowiak (M.) ■& Fleisher (M. S.). EpidermoHiycosis of the 
sole caused by IffloBilia and’ yeast.— Arc/i. of Dermatology, 
xiii, 6, pp. 815-818, 1926. 

Pure cultures of two similar but not identical yeast-like organisms 
were obtained from small vesicles, 1 to 1*5 mm. in diameter, on the 
sole of the foot of two patients. The first organism was generally 
spherical, 3 to 6 y in diameter, staining with difficulty, reproducing* 
uniformly by budding (on Sabouraud’s maltose agar), and fermentT 
ing none of the carbohydrates tested for the production of acid and 
gas. These scanty data do not permit of a specific classification of 
the organism, which is provisionally placed in the genus Crypto- 
coccus. 

The second organism showed a markedly stronger tendency than 
the foregoing to the production of oval forms. Keproduetion 
usually occurred by budding, but a few mycelial elements appeared 
in the culture and spherical conidia were produced at the septa in 
the form of a rosette. Multiplication of these by budding in situ 
ensued until the mycelium was entirely hidden by clusters of 
conidia. This organism, which is regarded as a typical Monilia^ 
fermented dextrose and maltose with the production of acid 
and gas. 

Naoumoff (N. a.) Hobocth MecTHOt MHKO$JiopH. [Novelties of 
the local mycoflora.] — Mmojioeust [^Mycology], Leningrad, i, 
16 pp., 1 pL, 15 figs., 1926 . 

In the present note descriptions are given [with Latin diagnoses] 
of two new genera and twelve new species of fungi, for the most 
part parasitic, which were recorded in the government of Leningrad 
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in the course of the last ten to fifteen years. The following is of 
phytopathologieal interest. 

Flax mitatissimum\ in some years is extensively 

attacked by Mycosphaerella linicolcL, Phoma linicolciy and -4sco- 
chyta liThicola, usually all three species in association. The first 
appears in the form of isolated, submerged perithecia, about 200 y 
in diameter, on the stems, which it does not appear to injure to any 
great extent. Phoma linicola forms on the middle and apical 
portions of the stems (which are neither killed nor discoloured) 
isolated, subepidermal pycnidia, about 150/4 in diameter, with a 
dark wall, containing one-celled, hyaline, elliptical spores, 10 to 
13*4 by 3*3 to 5 /t. Ascochyta Unicola Naournofi' & Vassilievsky, 
which in the earlier stages of the author’s observations was fre- 
quently confused with the foregoing, forms at the base of the stems 
clensely gregarious, brown, spherical or ellipsoidal, applanate, sub- 
epidermal pycnidia, from 110 to 160 y in diameter. Its spores are 
two-celled (when young frequently one-celled) and measure 5 to 7 
by 2 to 2-5 /X ; collections made late in the season gave over 50 per 
cent, of the spores measuring up to 11 by 2*6 /t. The stems attacked 
show a brown discoloration at the base, which gradually extends 
far beyond the region occupied by the pycnidia, the plant being 
finally killed by the disease. 

Melchers (L. E.). Botrytis Tblossom hliglit and leaf spot of 
Geranium, and its relation to the grey mold of Head Bettuce. 
— Joiirn. Agric, Res., xxxii, 9, pp. 883-894, 3 pi. (1 coL), 
1926. 

In 1916 an outbreak of blossom blight and leaf spot occurred 
among geraniums {Pelargonium hortorum) in the greenhouses at 
Kansas State Agricultural College. The first symptom of disease 
was the premature fading and drying of the flower petals which, 
falling on to the leaves, caused infection in the shape of rather 
large, circular brown spots. In a moist atmosphere these spots 
enlarged, sometimes covering almost the entire leaf. 

The microscopical and macroscopical characters of the causal 
fungus closely resembled those of Botrytis cinerea, and the fact that 
grey mould of head lettuce, known to be due to this fungus, occurred 
in adjacent greenhouses, supported this view, which was confirmed 
by the positive results obtained by inoculation experiments from 
infected lettuce plants to geraniums. 

Proper watering and ventilation together with care in avoiding 
the accumulation of refuse are recommended as control measures. 

Van Slooteren (E.). Ben en auder over het geelziek der Hyacin- 
then (Pseudomonas hyacinthi) en zijn bestrijding. [Notes 
on the yellow rot of Hyacinths (Pseudomonas hyacinthi) and 
its control.]— Reprinted ixom Weekhlad voor BloemhollencuU 
tuur, 31 pp., 8th, 11th, and 15th September, 1925. [Received 
July, 1926.] 

The origin, symptoms, and mode of infection of yellow rot of 
hyacinths {Pseudomonas hyacinthi) this Review, iv, p. 544] 
are described, with a discussion of the various factors (meteoro- 
logical conditions, varietal susceptibility, and the like) influencing 
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the course of the disease in Holland. Instructions are also given 
for the control of the disease by the protracted maintenance of the 
optimum temperature for the growth of the parasite (28^ to 30'^ C.), 
in order to recognize and dispose of badly infected bulbs, followed 
by a rise, during the period from late August to the end of Sep- 
tember, to 34° to 47*5°, the maximum for development and death- 
point, respectively, of Ps. hyacinthi. Preliminary experiments in 
the control of the disease by immersion of the bulbs in water 
heated to 47*5° or above for varying periods gave promising 
results. 

Van Slooteren (E,). Be toepassing van warmte Mj de hestrij- 
ding van bloenibollenziekten en den invloed biiervan op den 
bloei der gewassen. [The application of heat in the control 
of flower bulb diseases and the influence of this method on the 
quality of the resulting blooms.] — Eeprinted from Handelingen 
XXe Xederl. Xatuur- en Geneesknrtdig Congres, 4 pp., 1925. 
[Received July, 1926.] 

This paper contains condensed instructions for testing for the 
control of yellow rot of hyacinths {Pseudomonas hyacinthi) the 
exposure of the bulbs to temperatures of 47*5° 0. (118° F.) or above 
[see preceding abstract]. 

Van Slogteren (E.). Bestrijding te velde van bet geelziek der 
Hyacinthen. [Field control of the yellow rot of Hyacinths.] 
— Meded. Leden Vereen. ‘ De Hyacinth ' {Haarlem)^ 7 pp., 1926. 

Instructions are given for the reduction of the incidence of yellow 
rot of hyacinths (Pse^6(^omo7^as hyacinthi) [see preceding abstracts] 
in the Hutch bulb-growing areas by strict attention to such cultural 
measures as the early separation of diseased or suspected fi-om 
healthy individuals, the former being covered in the soil by inverted 
fiower-pots; the screening of infected plots to prevent the spread 
of the organisms and to protect the plants from wind and other 
injuries; and care in all cutting operations and general field sani- 
tation. 

Pape (H.). Befall von Iris dnrcli den Pilz Sclerotinia sclerotiomm. 
[Infection of Iris by the fungus Bclerotinia sclerotiorum^— 
Gartenwelt, xxx, 21, pp. 326-327, 3 figs., 1926. 

In 1925 the writer investigated a disease, hitherto apparently 
undescribed, which occurred near Cologne on Iris germanica and 
J. pumila. A brown discoloration of the leaf apices was followed 
hj the shrinkage and desiccation of the entire leaves. The leaf 
bases and root stocks, which were evidently the seat of infection, 
were covered with a white, flocculent mycelium, beneath which the 
tissue was disintegrated and rotting. Remarkable features of the 
disease were its suddenness and intensity. 

The black, spherical sclerotia oi Sclerotinia sclerotiomm, measur- 
ing 0*5 to 2 cm. in diameter, were found in the affected tissues, and 
the apothecial stage was successfully developed by leaving them 
for about two months on damp moss. Directions are given for the 
control of the disease by cultural measures. 
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Flaohs. Septoria azaleae, eine gef krliche Azaleenkranklieit. 
l^Sei^toTioj azaleae, a dangerous Azalea disease.]— unfhd 
Pflctnzenha%K ^\i, 11, pp. 166-167, 3 figs., 1926. 

In January, 1926, a severe attack of the leaf disease due to 
Septoria azaleae [see this Review, v, p. 367] occurred on two early 
azalea varieties, Madame Petrick and Madame Aug. van Damme, in 
a large nursery garden at Munich. Six hundred oi the 2,000 plants 
were so badly damaged that they were quite unsaleable, and a heavy 
loss was incurred in consequence. Both varieties originated in Bel- 
gium, and on subsequent inquiry it was ascertained that the disease 
occurred also in two other nurseries supplied by the same firm. In 
some cases Botrytis cinerea was observed as a secondary parasite 
attacking the flowers of affected plants. The pycnidia of S. azaleae 
were found chiefly immersed in the tissues of the upper side of the 
leaf. The conidia, which were more or less curved, measured^ 15 to 
20 by 2*5 y and had one or two septa. The fungus was previously 
recorded in 1908 in Lower Silesia. 

Van Hall (C. J. J.) & Schwahz (M. Beatrice). Het bacterie-rot 
van de Orchideen. [The bacterial rot of Orchids.] — Indisehe 
Culturen (Teysmannia), xi, 9, pp. 240-241, 1926. 

Orchids sent to Java from the Philippines and India have been 
observed to suffer from a wet rot of the leaves, which may begin 
either at the tip or at the base and is accompanied by a putrid odour. 
The affected tissues first assume a yellowish or grey discoloration 
and finally present a completely translucent appearance. Diseased 
leaves are readily detachable and the petioles shrivel at the point of 
attachment to the stem. In contrast to the Rhytoplithora rot, this 
disease does not appear to spread to the rest of the plant and its 
effects are therefore much less serious. 

Microscopic examination of the affected tissues disclosed the 
presence of motile, rod-shaped bacteria in all the leaf cells except 
those of the epidermis and vascular bundles. On potato-glucose 
agar the bacterium formed semi-spherical, milk-white, mucilaginous 
colonies, sometimes with a distinct yellow centre. In a few days a 
blue-black, sometimes reddish coloration developed on this medium 
but not on others. Spore formation was not observed. The organism 
was found to be Gram-negative, capable of liquefying gelatine, 
and a facultative anaerobe. 

Inoculation experiments on Phalaewopsis amabilis gave uni- 
formly successful results on wounded leaves. P. schilleTiana and 
Fanda sp. were also susceptible, while the leathery foliage of 
Arachnis flos-aeris proved highly resistant and a species of Eria 
succumbed only very slowly. Tomatoes, radishes, cucumbers, and 
onions were also infected by puncture inoculations. 

The virulence of the cultures was found to be maintained after 
several months. 

Pickett (W. F.) & Williams (L., C.)., Spraying fruit plants,— 
Kansas Agric, Emper, StaL 15 pp., 3 figs., 1926. 

Brief popular notes are given on the chief insect pests and 
fungous diseases of fruit in Kansas, with directions for their 
control by the application of regular spraying schedules. Instruc- 
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tions are given for the preparation and use of some standard insec- 
ticides and fungicides. 

Guba (E. F.). Apple Motch and its treatment. — Amer, Fruit 
Grower, xlvi, 2, pp. 4, 51, 3 figs., 1 map, 1926. 

A brief popular account is given of the origin, distribution, mode 
of infection, and control of apple blotch (Fhyllosticta solitaria) [see 
this Review, iv, p. 743]. In addition to the usual spraying schedole, 
a delayed dormant application of 1 in 8 (or stronger) lime-sulphur 
or of copper sulphate (1 lb. in 10 galls.) is recommended in badly 
cankered orchards. 

SCHNEIDERHAN (F. J.) & Fromme (F. D.). Apple scab and its 
control in Virginia. — Virgiruicb Agric. Exper. Stcct, Bull. 236, 
29 pp., 7 figs., 1924. [Received August, 1926.] 

Studies of apple scab {Venturia inaequalis) pursued at Win- 
chester, Frederick County, Virginia, during 1922-3 showed that 
the discharge of ascospores from fallen, overwintered leaves occurs 
during or immediately after rain [see this Review, iv, p. 674]. In- 
fection may or may not result from these discharges, according to 
the type of weather prevailing at the time and to the stage of 
development of the host. Favourable conditions for infection are 
muggy weather with little drying of foliage and fruit for some 
hours after ejection. On the other hand, a marked drop in 
humidity, involving rapid desiccation, is unfavourable to infection. 

The period of ascospore discharge in 1922 extended from 18th 
April to 12th June, during which period ejection occurred on 16 
separate days. In 1923 there were 13 discharges between 28th 
April and 30th July. The heaviest discharge in both seasons 
occurred during the middle of May. The most important ejections 
are those occurring just before, during, and shortly after blossoming 
[see also this iii, p. 458]. 

A severe epidemic of scab, causing approximately 31 per cent, 
wastage of fruit, occurred in 1922 as a result of the wet season, 
while under the dry conditions of 1923 infection amounted to only 
7*6 per cent, on unsprayed trees compared with 98*4 per cent, in 
the former year. 

Very satisfactory control of scab was obtained on the susceptible 
Winesap, Rome, and Stayman varieties in 1922 with lime-sulphur 
and Bordeaux mixture. Seven applications were given, namely, 
delayed dormant, pink, calyx, two weeks, five weeks, ten weeks, 
and August. Lime-sulphur 1 in 8 was used for the first application, 
T in 40 for the second, third, and fourth, and 4-5-50 Bordeaux 
mixture with lead arsenate for the remainder. The percentages of 
scabby apples on four plots thus treated were 4-9, 7-5, 8T, and 12*5, 
while the corresponding figures on the control plots were 76, 97*3, 
98*4, and 97. The pink, calyx, and two weeks sprays were found 
to be the most important, their efficiency being estimated at 50, 25, 
and 15 per cent., respectively. The delayed dormant and five 
weeks applications were of little value (10 per cent, together), and 
the ten weeks and August sprays supertiuous as regards scab, 
though useful against insects* 
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SeHNElDEEHAN (F. J,). Apple disease studies in Mortliern Vir- 
ginia Agric. Exi^er. BtaL Bull 245, 35 pp., 5 figs.* 
1926.: . 

Observations have been made since 1921 on the prevalence of 
the more important fungous diseases of apples in Virginia in 
relation to weather conditions. 

The May rainfall is stated to be the most important factor in the 
development of scab \ Ventwiainaeq%ialisi see preceding abstract], 
four cycles of which were recorded in 1924, culminating on 30th 
May, 19th June, 1st July, and 1st October. In severe scab seasons, 
even the normally resistant York variety may be affected to the 
extent of 60 per cent. The relative control values of the different 
sprays have been determined as follows : pink, 40 per cent. ; petal 
fall, 40 per cent. ; ten days, 10 per cent. ; and all others, 10 per cent. 

Cedar rust \J}ymno8poTmigi%im jwnipeTi-viTgim has con- 

sistently refused to yield to spraying treatment. Spore dispersal 
occurred over a period of 82 days in 1925 (from 2nd April to 23rd 
June). Infection is closely correlated with rainfall in the early 
growing months. In 1925 a safe distance between cedar and apple 
trees was approximately two miles, but this might not be sufficient 
in an epidemic season. 

Blotch [^Pliyllosticta solitaTid\ usually appears on the fruit about 
25 days after infection by the spoz'es which exude from over- 
wintered cankers in the spring. In 1925 there were seven such 
exudations, namely, on 24th May, 7th, 18th, 23rd, and 24th June, 
and 4th and 15th July. The ten days spray nullified 14*3 per cent, 
of these exudations, the five weeks spray 57-1 per cent., and the 
eight weeks application 28*6 per cent. In a plot receiving all three 
applications there were 95*9 per cent, healthy fruit compared with 
34*2 per cent, on the control plot. Two distinct blotch cycles were 
recorded in 1925, on 12th June and 28th July, the latter being the 
more important. A satisfactory programme for blotch control in 
Virginia is lime-sulphur (summer strength) for the ten days spray, 
and Bordeaux mixture (3-5-50) for the later applications. 

In the case of bitter rot [GlomereUa cingnlata] there were seven 
spore emissions between 14th June and 21st July, 1925. In addition 
to the destruction of diseased material, three applications of 
Bordeaux mixture, beginning with the five weeks spray, should 
be given. 

Spray injury is reported to cause an annual loss of 3 per cent, of 
the Virginia apple crop. In experimental work, Bordeaux mixture 
caused severe russeting at 51° [F.], while lime-sulphur produced 
the most serious damage at 94°. 

Haase. Ber 'Stand der SiissMrsclienerkranknng dnrcli die Blatt- 
hranne in Oherbaden. [The position of the leaf scorch disease 
of vsweet Cherries in Upper Baden.]^ — OhsU mid Gemusebaw^ 
Ixxii, 10, pp. 152-153, 1926. 

The leaf scorch disease of sweet cherries [Primm a vmm] caused 
by Gnomonia erythrostoma [see this Review, iv, p. 618] again 
assumed an alarming character in Baden during 1925. The trees 
which sufiered from the disease in the previous year developed late 


and showed symptoms of debility, which were followed towards 
the end of June by a severe attack of leaf scorch. The simultaneous 
development of Phyllosticta 'prwYhicola resulted in premature defolia- 
tion, which to some extent counteracted the effects of leaf scorch, 
since the fallen leaves decayed during the winter and consequently 
could not act as sources of fresh spring infection. The harvest, 
however, was almost a total failure. One attempt to control the 
disease by the application of Bordeaux mixture was successful in 
saving the crop. 

ScHNEIDERHAN (F. J.) & HuRT (B. , H.). The dry-mix spray for 
Peaches, — ViTginia Agric. Expev. Stat. Bull. 239, 16 pp., 3 
%s., 1925. [Received August, 1926.] 

Dry-mix sulphur-lime [see this Revieiu, v, p. 311] has been found 
to be the cheapest and safest summer spray material for peaches in 
Virginia. The results of spraying experiments [particulars of which 
are given] show that it is slightly more efficacious in the control of 
scab \Clados'poTmm carj^oplviluui] and brown rot \^8cLeTotim>a 
cvmrea\ than lime-sulphur, to which it is greatly superior in ease 
of preparation, adaptability for storage, and other advantages, 
whilst the cost of 200 galls, spray fluid, containing 32 lb. home- 
made dry-mix, was approximately 80 cents, compared with $1-16 
for self-boiled lime-sulphur. 

Small (T.). A disease of the Strawberry plant. — Eleventh Ann, 
Rep)t, Glieslmnt Exper. and Res. Stat, Hertfordshixe, 1925, p. 85. 
1926. 

Strawberry plants grown under glass are reported to have been 
attacked by a disease characterized by a blackening of the root 
and a dying-off of the outer leaves. Six difierent fungi were iso- 
lated, and inoculation studies showed that the causal fungus is 
probably a Diplodina which it is thought may prove to be a strain 
of D. lyeopersicL Stem inoculations into tomato, tobacco, and 
cucumber plants have resulted in a collapse of the tissues resembling 
the effect of the tomato ' canker ' caused by the latter fungus. 

Wolf (F. A.). Leaf scorch of Strawberries. — North Carolina 
Agric. Exper. Stat. Tech. Bull. 28, 16 pp,, 8 figs., 1926. 

Since 1921, the writer has been engaged on a study of the leaf 
scorch disease of strawberries [Diplocarpon earliana: see this 
Review, hi, p. 589] in North Carolina. This disease, first observed 
in France in 1832 and now widely known on the Continent, as well 
as in Canada and Australia [see this Review, ii, p. 15 ; v, p. 489], 
appeared in New York in 1884 and is stated to have become preva- 
lent in many parts of the United States. The symptoms produced 
by D. earliana [which are described] resemble those of B. rosae, 
but the two organisms are regarded as quite distinct ; a full 
description is given of the morphology of the former. 

In addition to strawberries (Fragaria vesca), F. chileonensis, F. 
virginiana, and F. viridis have been found susceptible. Besides 
the use of resistant varieties^ e. g.. Senator Dunlap, Aroma, Brandy- 
wine, and Doctor Burrill, the following control measures are advo- 
cated : immersion of plants in Bordeaux mixture and removal of 
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infected leaves before planting; frequent rpewal of fields and 
destruction of diseased tops ; and spraying with 4-4-50 Bordeaux 
mixture. 

Plakidas (A. G.). " Stoawberry ‘yellows’, a degeneration disease 
of the Strawberry. — Phytopath., xvi, 6, pp. 423-426, 1 fig., 
1926. 

This is a fuller account of the obscure disease of strawberries 
occurring in the coastal regions of California, Oregon, and Wash- 
ington than that already noticed [see this Kevieiv, v, p. 235], In 
addition to the symptoms previously described, a premature red- 
dening of the older leaves and the appearance of small red dots on 
the lobes of the margins of very young leaves are conspicuous 
features of the disease. Infection is transmitted through the 
runners, so that all daughter plants from diseased mother plants 
are diseased, and continue to produce infected progeny on any soil. 

Expexfiments have shown that the red spider (Tetra/nj/c/ms 
telarius), adverse chemical conditions of the soil, and soil organisms 
may be eliminated as factors in the etiology of the disease. The 
results of tests [which are briefly described] on forty healthy plants 
of the Banner variety clearly showed that the disease is caused by 
a virus which is transmissible by the strawberry aphid (Myzus 
fragaefolii), 

ReinIvING (0. A.), Fusaria inocixlation experiments. Bielation- 
ship of various species of Fusaria to wilt and Coloi*ado 
disease of Banana. — Phytop^ath., xvi, 6, pp. 371—392, 8 figs., 
1926. 

The results of an extensive investigation on the relation between 
species of Fusarium and the occurrence of wilt and Colorado 
disease of the banana in Honduras are fully described. 

Only one distinct organism, F. cuheiise, was found to be directly 
associated with, and capable of producing the typical symptoms of 
wilt. Such closely related species as F. oxysporiim var. nicotianae, 
F. orthoceras, and F. orthoceras var. triseptatiim, all of which 
occur in diseased banana plantations, were found to bear no direct 
relation to the disease, although it is suggested that the connexion 
of the two last-named organisms with root troubles should be 
further investigated. 

F. Gubense is stated to be practically always distinguishable from 
related organisms, though in certain doubtful eases it may be neces- 
sary to perform inoculation experiments to differentiate a sapro- 
phytic form of the fungus, which may possibly occur in virgin soils, 
from the parasitic one. The latter is not present in virgin soils, 
andmany years would probably elapse before the saprophytic strain 
could adopt a parasitic mode of existence. Further experimental 
evidence was obtained of the presence of the parasitic form of 
jF. in the soil. 

F. moniliforme var. subglutinans and F. moniliforme var. 
ermnpena, both quite generally found associated with living and 
decaying banana plants and frequently also with Colorado disease, 
were found to bear no relation to the latter, which may therefore 
be regarded as a disease produced by abnormal and poor cultural 
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eoiiditions. The prevalence of these organisms in banana plantations 
suggests the desirability of keeping them under observation. 

No direct connexion was found between banana diseases and the 
presence of F. anthopkiliim in decaying banana trash, and with that 
of the Fmarium stage of Hypomyces ip)omoeae in the soil and on 
dead plants in banana plantations and forests. 

JoHNSTON (J. R.). Banana wilt disease on the Island of Singa- 
pore. — Phytopath., xvi, 5, pp. 369-370, 1926. 

Dr. 0. A. Reinking, of the United Fruit Company, states in cor- 
respondence that banana wilt (probably Fusarium cubense) was 
observed on the outskirts of the city of Singapore on 13th October, 
1925. Typical mycelial strands were discerned in the xylem tissue. 
Cultures of the organism will be made at the first opportunity to 
ascertain its exact identity. • 

Serrano (F. B.). Banana diseases in the Philippines. — Philip>p. 
Agric, Rev,, xviii, 4, pp. 578-582, 3 pL, 1925. [Received July, 
1926.] 

A brief description is given in this circular [No. 176 of the Bureau 
of Agriculture] of the occurrence, symptoms, causes, and control of 
the following banana diseases common in the Philippine Islands : 
wilt [Fusarium cubense), heart rot (associated with Fusarium sp.), 
curly top or bunchy top, freckle (Phoma musae), anthraenose 
(Gloeosporium musarum), and leaf spot {MyGosphaerella musae and 
Macrophoma musae). 

Barker (H. D.). Pruitlet black rot disease of Pineapple. — Phyto- 
path., xvi, 5, pp. 359-363, 2 figs., 1926. 

This is a fuller account of the pineapple disease at Cap Haitien, 
Haiti, already briefly noticed [see this Review, v, p. 538]. Dark 
brown or blackish spots were observed on the dry, rather hard 
tissue of affected fruitlets, the symptoms frequently extending from 
the placentae in dark, somewhat granular radiations. Some or all 
of the inner surfaces of the fruitlet may be affected or the entire 
fruitlet may be blackened and rotted. Occasionally the fibro-vas- 
cular bundles showed a distinct brown discoloration. The disease, 
which develops during ripening, produces no external symptoms, 
though in another similar (apparently undescribed) disturbance, an 
amber-like gum is exuded from the eye. Inoculations with a pale 
yellowish bacterium, with rugose colonies, which was isolated from 
affected material, produced the typical symptoms of the disease, 
with the addition of gummosis. The organism was recovered from 
the blackened tissue, the discoloured fibro- vascular bundles, and 
the gummy exudate. 

Fitch (H. W.). Revised method for the quantitative determina- 
tion of sulfur fungicides on foliage. — Phytopath., xvi, 6, pp. 
427-428, 1926. 

Certain modifications in technique are recommended to ensure 
greater accuracy in the quantitative determination of sulphur 
fungicides on foliage by the writers method [see this Revieiv, iv, 
p. 684], 
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Anbeeson (0. G.). ' Beceut progress in spray equipment.— Amer. 
Frvit GroimT, xlvi, 2, pp. 5, 40, 1 fig., 1926. 

Great progress is stated to have been made during the last few 
years in the improvement of spraying appliances in the United 
States. A large percentage of the sprayers in present use are con- 
structed to deliver 12 to 14 galls, per minute at 300 lb. pressure. 
The uses of the gun are also better understood, the majority of 
growers choosing the | and inch disk openings, delivering 5| to 
6| galls, per minute. On the so-called ‘ heavy duty ’ apparatus of 
25- to 30-gallon capacity, operated at 400 to 500 lb. pressure, larger 
openings are being used with good results. Tests have further 
shown that guns with standard size disks spray effectively to a 
height of 22 ft., and that disk nozzles on bamboo rods are equally 
efficacious. The system of installation of stationary spi'aying plants 
is described and some important factors in this connexion are briefly 
discussed [see also this Review^ iv, p. 236]. The cost of the work is 
estimated at $7'5 to $175 per acre and the life of the stationary 
apparatus at five years longer than that of the portable outfit. 

Niethammee (Anneliese). Ein Beitrag zur Samendesinfektion. 
[A contribution to seed disinfection.]— Zeitschr.y 
clxxii, 1-3, pp. 173-211, 1 diag., 1926. 

The writer’s experiments in the total sterilization of the seeds of 
a number of agricultural plants by chloride of lime and other pre- 
parations are described. The chemotherapeutical index was calcu- 
lated, where practicable, on the lines of Gassner’s method [see this 
Revieiv, ii, pp. 554-557 ; iv, p. 231]. 

The index for chloride of lime (stock solution of 0*5 gm. in 100 
c.c. tap water containing 048 percent, titratable chloride, gradually 
diluted to 0.0225 percent.; time of immersion, four hours) was found 
to be 0*25 for the complete sterilization of Postelberger wheat grain. 
This may be regarded as a very favourable figure, especially in view 
of the fact that protracted immersion (14 hours) caused no per- 
ceptible damage, though complete sterilization may be secured by 
two hours’ treatment. Chloride of lime also gave good results with 
a number of other seeds. Thorough disinfection was also efiected 
by three hours’ immersion of wheat seed grain in a solution of 30 
parts of sodium hypochloride in 100 c.c. water (0*5 per cent, titrat- 
able chloride). For potassium hypochloride (0-2 to 0*8 per cent, 
titratable chloride) the chemotherapeutical index was 1. 

Some standard preparations as used for the control of wheat bunt 
iTilletia tritici) were also tested. Tillantin (0'5 per cent.) was 
found unsatisfactory, the dosis toxica lying far below the dosis 
curativa. Only three of the six wheat samples were fully sterilized 
by three hours’ immersion and the germinated wl^eat seedlings 
were incapable of forming rootlets. 

Better results were given by 0-5 per cent, germisan, which com- 
pletely sterilized all the samples of wheat and maize seed-grain 
submitted to six and four hours’ treatment, respectively. With this 
compound, unlike most of those used in laboratory methods of seed 
disinf ection, no preliminary rinsing of the seed in strong alcohol and 
then in soap solution was required. 

The best results with uspulun were obtained by 14 hours’ immer- 
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sion in solutions ranging from 0-125 to 0-5 per cent. The dosis* 
CMrativa under these conditions was estimated at 0T25 and the 
dosis toxica (roughly) at the same figure, giving a chemotherapeu- 
tical index of 1., as in the case of potassium hypochloride. Uspulun 
is, however, greatly superior to the latter method since no pre- 
liminary treatment is .required. Favourable results were also 
obtained with 0*5 per cent, uspulun on buckwheat {Fagopyruni : 
1 hour and 20 minutes’ immersion), maize, beans {Phaseohis), barley, 
and white lupin (all treated for four hours). 

Kalimat was somewhat less satisfactory than germisan and con- 
siderably impaired germination. 

Teodoro (N. G.). Phytopathology : its fundamental principles.— 
Philipix Agric, Rev., xviii, 4, pp. 325-371, 24 pi., 24 figs., 1925. 
[Received July, 1926.] 

This paper, giving a general outline of the study of phyto- 
pathology, is written primarily for those desiring an introduction 
to the subject. It comprises sections on all the various agents of 
disease, their control, methods of research, and directions for send- 
ing diseased plants for diagnosis. The paper is copiously illustrated 
and a comprehensive bibliography appended. 

Orton (C. R.). Seeds as carriers of disease. — Journ. If eiv Yorh 
Rot Qard., xxvii, 315, pp. 54-63, 1926.* 

The author discusses the economic importance of seed-borne 
diseases in agricultui-e, and refers to his preliminary working list 
of 200 or more parasites known to be carried by seeds. 

Data extracted from the Plant Disease Reporter, issued by the 
United States Department of Agriculture, are quoted to indicate 
the enormous annual loss incurred from plant diseases between 
1918 and 1924. It is estimated that seed-borne parasites are re- 
sponsible for annual losses amounting to 2*3, 3*1, 3-2, and 6*1 per 
bent, of the wheat, barley, oats, and bean crops, respectively. Many 
of the most destructive diseases are said to have been introduced 
from other countries on imported seed. 

The advantages of the organic mercury compounds, which are 
regarded as the most effective seed disinfectants, are iDriefiy sum- 
marized. They are stated to have been first developed and intro- 
duced by the Bayer Co. in 1912. Both uspulun (chlorphenolmer- 
cury compound) and Bayer compound and dust (nitrophenolrner- 
cury) have proved of high fungicidal value, but the low toxicity to 
plant tissues of the first is a distinct advantage. Tables are given 
from the writer’s experiments to show the relative superiority of 
these over corrosive sublimate in increasing the yield of maize, and 
over copper carbonate dust with beans. 

Dufrbnoy (J.). M6tliodes biologiques de lutte centre les maladies 
des plantes, [Biological methods of control of plant diseases.] 
— Rev, Path. uomp. et Hyg. Gen., xxvi, 294, pp. 130-135, 3 figs , 

The nature of susceptibility and resistance to fungous parasites 
is discussed in general terms, with special reference to the modifica- 
tions induced by infection in the metabolism of the host, and the 
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chief biological methods of control are outlined and illustrated by 
well-known examples. These prophylactic measmes include the 
pure line selection of resistant varieties,- use of resistant stocks for 
grafting, crop rotation, destruction of alternate hosts, and utilization 
of hyperparasites and of secondary organisms to impede the develop- 
ment of the pathogens. 

Kusteb (E.). Zur Aetiologie der PanascMeriingen. [Contribu- 
tion to the etiology of variegations.] — Zeitschr. filr Pflcmzen- 
krankh. u. Pfianzenschntz, xxxvi, 5-6, pp. 129-142, 1926. 

This is a critical review of the principal German and foreign 
literature on variegation in plants, which the writer in his ‘ Patho- 
logical Plant Anatomy’ [see this Revieiu, iv, p. 751] divides into 
two main categories, namely, (1) in which the mottled and normal 
green areas are imperceptibly merged, as in the case of infectious 
mottling of the Malvaceae, mosaic disease of various Solanaceae, 
and the like; and (2) characterized by a definite delimitation of the 
mottled and normal areas, represented, for instance, by striped 
grasses, &c. The role played by internal and external factors, soil 
composition, temperature, and other environmental conditions is 
discussed in the light of present knowledge, which the writer admits 
to be very far from complete. 

Y OUN a (P. A.) . Penetration phenomena and facultative parasitism 
in Alternaria, Biplodia, and other fungi. — Bot Gaz., Ixxxi, 3, 
pp. 258-279, 3 pi., 1926. 

A series of investigations was ca,rried out at Bozeman, Montana, 
on the penetration phenomena and experimental host ranges of 
many facultative parasites, when tested on the epidermis of the 
stems of aseptically grown seedlings, which were rolled in wet, 
autoclaved rags, and placed in tubes at 25° C. for 2 to 14 days after 
inoculation. The uninjured leaves of greenhouse plants- were also 
inoculated and then covered with bell jars lined with wet filter 
paper and protected from the sun with sacks for three days. 

All species of Alternaria, Acrothecinm, and Helminthosporium 
placed on wheat coleoptiles caused the formation of callosities or 
thickenings of the cell walls, and most of them also produced a 
brown discoloration of the cells. On staining with acid fuchsin or 
Congo red, the epidermis near the points of incipient penetration 
is found to be greatly altered. Penetration hyphae enter the 
cuticle from the lower sides of the appressoria. The formation of 
callosities around these hyphae is a reaction of the cells to penetra- 
tion. Each callosity encloses an infection hypha which appears 
as a prominent body resembling a brightly shining dot or an angu- 
larly irregular line which may project from the enveloping sheath 
and cross the neighbouring cells. The callosities formed by Diplodia 
zeae Gephalosporium acremonium were smaller and narrower 
than those produced by AUernaria, but were very numerous. 
Internab hyphae were frequently observed to send batteries of 
penetration hyphae into adjacent cell walls, inducing the formation 
of numerous similar callosities. 

The cell walls in the areas of penetration were much thickened 
and exhibited prominent middle lamellae. Alternaria species from 
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asparagus and rose produced hyphae in pockets in swollen vertical 
cell walls of wheat, and in general the penetration hyphae of 
Alternaria and other fungi usually entered vertical cell walls. 

Yellow auto-stained disks were seen in the cell walls of one 
wheat coleoptile infected by Alternaria^ and a grey auto-stained 
disk in a coleoptile invaded by Acrothecium. The red stained rings 
round the points of penetration by Alternaria, Helmintlios'pormrih, 
Gephalosporiimn acremonium, or Golletotriclmm nigimm consist of 
four regions, viz., (1) the unstained callosity itself ; (2) the adjacent 
region which is lightly or not at all stained (deeply in red disks) ; 
(3) a broad, red band surrounding the first two regions and forming 
the ring ; and (4) the unstained, normal host cell walls beyond 
the ring. 

Brown cells occur singly or in small groups in wheat coleoptiles 
infected with Alternaria; they may be macroscopically visible as 
brown sfeeaks. The coleoptiles often become entii*ely brown and 
rotten, and bear aerial mycelium. Helminthosporiiim from barley 
produced new sporophores and spores on wheat coleoptiles within 
four days after inoculation. 

The negative results of repeated inoculation experiments with 
broth filtrates in which Alternaria and Hebninthosporium had 
grown and liquid pressed from Alternaria my celmm indicated that 
these penetration phenomena are not due to chemicals from the 
fungi. 

Mechanical injury caused marked discoloration of the cells of 
wheat, sorghum, and broom corn (Holcus [Andro2:^ogon'] sorghum); 
such discoloured regions, however, were deficient in callosities, 
auto-stained disks, red rings, and other penetration phenomena. 

In Acrothecium and Macrosporium cucumerinum the penetration 
phenomena were similar to those caused by Alternaria, 

The reactions of oats, rye, barley, and maize to penetration by 
Alternaria and Eebninthosporium were similar to those of wheat. 
G, acremonium produced callosities and spots on maize leaves, the 
latter phenomenon being caused also by M, cucumerinum, D, zeae, 
six isolations of Alternaria^ and two species of Helminthosp)orium, 
A deep, reddish-brown discoloration of the injured regions was 
observed in sorghum and broom corn infected by Alternaria, six 
species of which caused leaf spots and four produced callosities. 

Cabbage, turnip, and radish seedlings were infected by difterent 
species of Alternaria from Ahutilon, pepper {Gapsicum frutescens), 
and wheat. Pumpkin (Gucurbita pepo) and melon seedlings de- 
veloped callosities, sometimes accompanied by internal hyphae, on 
inoculation by various species of Alternaria (including those from 
Ahutilon and gooseberry), two of Helminthosporium, and D. zeae. 
Soy-bean seedling stems infected with Alternaria exhibited yellow, 
disk-shaped aggregations of granules at the points of incipient 
infection. Stomatal penetration by Alternaria occurred in a pea 
leaf and a tomato stem. Macrosporium iridis and another species 
probably identical with M, parasiticum penetrated onion membranes 
by sending hyphae of normal diameter through greatly swollen 
vertical cell walls. 

In addition to these examples, hundreds of other cross-inoculations 
were made, many of which (especially in the greenhouse tests) failed 
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to cause any infection phenomena. It is pointed out that the two 
hundred new diseases artificially produced appeared under conditions 
very difierent from those normally prevailing in the field. 

Waters (C. W.). The reactions of Bean rust grown on leaves in 
solutions.— Michigan AcacL of Science, Arts and Letters, 
V, pp. 163-177, 8 figs., 1926. 

The investigation reported in this paper was undertaken wdth 
a view to determining the physiological reactions of the bean rust, 
Uromyces appendiculatus, when grown on bean leaves or portions 
of leaves detached from the host and floated on solutions in Petri 
dishes. 

The results of the inoculations showed that in all cases the 
pustules extended through the leaf, but first broke through the 
surface which had been exposed to the light. Leaves placed with 
the upper surface uppermost always showed a heavier infection 
than when the under surface was exposed, attributable to the 
greater amount of available food material in the palisade tissue of 
the upper surface of the bean leaf. The larger number of stomata 
on the under surface of the leaf should permit free penetration of 
the germ tubes, but shortage of food limits the development of the 
fungus in this case. 

An increase in the hours of light was found to expedite sporula- 
tion : continuous lighting resulted in shortening the incubation 
period by 24 hours. There was a difference in the incubation 
period according as the leaves were floated on a 5 per cent, sucrose 
solution or on distilled water, amounting to one or two days, while 
plants inoculated in the greenhouse generally showed a longer in- 
cubation period than leaves in dishes. On leaves kept in the dark 
there was no infection when floated on distilled water, but infection 
was about normal on the sugar solution. On the latter the secondaiy 
uredosori nearly always form in concentric circles round the primary 
one, and in some cases tertiary sori encircle the secondary ones, 
while the teleutospores were formed without exception in the 
secondary or tertiary pustules and never in the primary pustules. 
On the other hand, on distilled water the teleutospores were found 
interspersed with the uredospores in the primary sori, and secondary 
sori were scarcely ever formed ; the sori themselves were smaller 
than on sugar and the spores were less coloured, but their germina- 
tion and virulence were unimpaired. 

Further experiments suggested that the appearance of teleuto- 
spores bore a distinct relation to the nutrition of the fungus, the 
disappearance of food being apparently the signal for teleutospore 
formation. 

Tochinai (Y.). Comparative studies on the physiology of Pusarium 
lini and Colletotrichum lini. — Journ. ColL ofAgric,, Hohhaido 
Imper. [Received 

July, 1926.] 

The writer discusses at considerable length the physiology of 
nutrition and growth of Fnsarium Uni s^nd Golletotrichnm Uni, 
the causal organisms, respectively, of wilt disease and anthracnose 
of flax [see this i?m6'^, iv, p. 219]. 
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Maltose was found to be the most nutritions carbohydrate for 
both fungi, followed by fructose and sucrose for F. Uni and by 
lactose, soluble starch, and glycogen for (7. Uni. Nitrogen was 
more readily assimilable in the ammonium form than in the nitrate, 
while the nitrite was entirely unsuitable for both organisms. Pro- 
teins were generally suitable as a source of nitrogen, though less 
assimilable than peptone. On the whole, the organic nitrogen 
compounds were more suitable than the inorganic nitrogen salts, 
the best nutrition being obtained by the use of peptones, polypep- 
tides, or a proper combination of several amino-acids. 

The hydrogen-ion concentration of the cultural solution plays an 
important part in the growth of the organisms, especially in the 
case of C. Uni, which could not tolerate so wide a range of Pjj as 
F. Uni. The optimum concentration for the latter was about P^ 5 
[see this Revie%o, v, p. 441] and for the former Pjj 6. F. Uni 
lowered the hydrogen-ion concentration of the cultural solution when 
its initial value was above Pjj 6*5, and caused the staled organic 
nitrate solution to remain alkaline, while C. Uni did not produce 
this effect when the initial concentration was below Pjj 4-5 and 
never turned the solution alkaline. The cell sap of normal flax 
seedlings is Pjj 5-5 to 5-7, and it is thought that F. Uni makes the 
sap more or less alkaline, while G. Uni renders it acid. 

The growth of G. Uni was greatly retarded in a nutrient solution 
containing 0*05 per cent, tannic acid and entirely checked at OT 
per cent., while F. Uni vras able to withstand concentrations over 
1*3 per cent. G. Uni was also very sensitive to the action of citric 
acid, mycelial development being arrested by a 0*5 per . cent, con- 
centration. 

The temperature relations for the mycelial growth of the fungi 
were as follows: minimum for both nearly 10® C. ; optimum for F. 
Uni 28*5® to 29-5® and for G. Uni 25® ; and maximum for F. Uni 
37® and for G. Zim 35®. F. Zim was far more resistant to heat 
than G. Uni, the former surviving four hours’ exposure to a tem- 
perature of 50®, while the latter was killed within thirty minutes. 
The corresponding figures for 60® were three hours and ten minutes, 
respectively. Both organisms were fairly resistant to cold, exposure 
to “ 21® to — 20® for 24 hours producing no ill effects. 

The i*apid wilting characteristic of plants attacked by F. Uni is 
thought to be due to obstruction of the xylem consequent upon the 
production of gas, while the poisoning of the cells is caused by the 
alkalinity produced by the fungus. In the case of anthracnose, 
the gradual advance of the typical pathological symptoms and the 
appearance of spots may be explained by the decay of the tissues 
due to the direct enzymatic action of the mycelium ; by the appro- 
priation of part of the nutrient supply by the causal organism ; and 
possibly by the death of the affected cells resulting from the increased 
hydrogen-ion concentration of the sap. 

A bibliography of 120 titles is appended. 

Barrus (M. F.) & Chupp (0.). Potato diseases and their control. 

— Gornell Extens. Bvll. 135, 123 pp., 36 figs., 1926. 

The following diseases of potatoes are described and in most cases 
illustrated, control measures being also indicated. 
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Mosaic; leaf roll; spindle tuber; yellow dwarf; streak; late 
hlighi {PkytofhthoTa in^ early blight {AUernaria solani); 

leaf blotch {CercospoTa concors); Bhizoctonia (Gorticmm vagum) 
[G, solani]; wilt (Fusarmm oocysporum and Verticillinm albo- 
atrum) ; Fusarmm wilt and tuber rot {Fusariam eumartii) ; brown 
rot [Bacterium solanacearum) ; blackleg [Bacillus atrosepticus ) ; 
common scab {Actinomyces scabies); powdery scab [Bpongospora 
suhterranea) ; silver scurf [Spondylocladimm atrovirens); wart 
disease (SyncJiytrium endobioticum) ; storage dry rots caused by 
Fusarium spp. ; and various physiological disturbances, including 
tipburn, frost necrosis, net necrosis, and blackheart. 

The bulletin further contains much useful information on seed 
and soil treatments ; roguing ; storage conditions ; and the pre- 
paration and application of sprays and dusts used as fungicides. 
With reference to dusting, some injury has been reported on potato 
foliage from the use of a 20-80 copper sulphate-lime dust mixture 
when used immediately after mixing. This is prevented by keeping 
in tight containers for two weeks prior to application, and the injury 
is negligible with freshly mixed dust containing not more than 15 
per cent, copper sulphate. 

Werner (H. O.). The spindle-tuber disease as a factor in Seed- 
Potato production. — Nebraska Agric, FJxper, Stat Res. Bull, 32, 
128 pp., 18 figs., 16 graphs, 1926. 

Since 1922 much experimental work has been carried out at the 
Nebraska Agricultural Experiment Station on the spindle tuber 
disease of potatoes [see this Review, iii, pp. 296, 297], and the data 
obtained are presented in tabular form and discussed at some length 
in this paper. 

Spindle tuber [the symptoms of which are described] has been 
proved to be responsible for much of the degeneracy of seed-potatoes 
formerly attributed to unfavourable environmental conditions. The 
disease has been found to a varying extent on the following 
important commercial varieties: Triumph, Early Ohio, Irish Cobbler^ 
Downing (Early Idaho), Pearl, Rural New Yorker, Green Mountain, 
Russet Burbank, King, Peach Blow, Early Rose, Hebron, and Blue 
Victor. Infection occurred to a considerable extent in seed stocks 
from ten northern States. 

The general low average yield of potatoes per acre in the irrigated 
regions of western Nebraska is ascribed to the prevalence of spindle 
tuber, which has also been the leading factor in the rejection of fields 
for certification during the past few seasons. Certified stock/ 
however, is showing a consistent annual decrease in the incidence 
of the disease as the result of a general roguing and seed selection 
campaign. 

In eastern Nebraska mulching with straw resulted in a reduction 
of the percentage of infected tubers in the progeny, whilst late 
planting (middle of May) was effective in reducing the incidence of 
the disease both in rogued and unrogued plots. 

Spindle tuber was transmitted from diseased to normal stock by 
tuber grafts and by the alternation of healthy with infected plants. 
The progeny of such infected plants produced individuals equally 
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severely affected with the original diseased stock. Infection was 
transmitted in fields across a number of rows. 

Infection occurred very early in 1923. Plants exposed only for 
ten days produced seriously diseased stock. In western Nebraska 
early harvesting was of little value as a means of escaping infection, 
but in the east of the State it was more efiective. 

The vector of spindle tuber has not been determined. Aphids 
occur in such negligible numbers in western Nebraska that they can 
hardly be responsible for more than a fraction of the damage. 

The percentage of spindle tuber was found to increase so rapidly 
from year to year after initial inf ection that after two or three years 
the entire strain or lot was worthless for seed unless control 
measures were adopted. Seed selection of best type tubers from 
an infected lot was found to be useless in the maintenance of a strain, 
and the tuber-index method has not yet been proved effective in the 
control of the disease. It is hoped that a better knowledge of the 
symptoms manifested under winter greenhouse conditions may con- 
tribute to greater efficiency in the use of this latter method. The 
selection of a healthy strain and its subsequent cultivation in an 
isolated and severely rogued plot is the best method known at pre- 
sent for the control of spindle tuber. 

[A popular edition of this paper is published as Bulletin 207 of 
the Nebraska Agricultural Experiment Station.] 

Davis (W. B.). Physiological investigation of black heart of 
Potato tuber. — Bot. Gaz,^ Ixxxi, 3, pp. 323-338, 7 graphs, 
1926. 

A physiological investigation was conducted at Los Angeles, Cali- 
fornia, on black heart of the potato tuber [see this Review, iv, 
p. 238]. The disease was induced in the laboratory on Rural New 
Yorker potatoes at a temperature of 45° C., in a carbon-dioxide-free 
atmosphere with abundant available oxygen. By methods which 
are briefly described, the following determinations were made on 
the affected tissues over a period of about 16 hours: ratio of 
carbon dioxide to oxygen in the intercellular spaces, conductivity 
of the tissues, catalase activity, and H-ion concentration changes. 

During the time preceding the development of black heart, carbon 
dioxide accumulates rapidly in the internal atmosphere and oxygen 
is correspondingly depleted, until the intercellular gases contain 
more than 50 per cent, of the former and less than 4 per cent, of the 
latter. 

This first change in the internal environment of the cells is followed 
by increasing permeability of the protoplasm and death of the cells. 
At the temperatures used, the condition is apparently the result 
of high respiratory activity and the failure of the gas exchange 
to keep pace with the respiration rate, but the possible effects of 
temperature and other factors must be taken into consideration. 

The catalase activity of the affected tissues does not seem to be 
correlated with respiratory activity. 

A slight increase of the hydrogen-ion concentration was registered 
during the development of black heart, but' the change was not 
localized and its significance is not apparent. 

Temperature may exert a direct effect above 38°, this being 
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evidently the critical point for the maintenance of the normal 
water relations of the cells. 

Colour changes similar to, or identical with those produced in 
black heart may be caused by various methods, e. g., killing with 
the electric current, infection by PhytoiMhora erijthroseptica or 
other pathogenic organisms, freezing injuries, and immersion in 
toluene or glycerine. 

VaughA-N (R. E.) & Brann (J. W.). Hot formaldehyde for Potato 
seed treatment. — Wisconsin Agric. Exper, Stat, Girc, 202, 
8 pp., 3 figs., 1 diag., 1926. 

Full directions are given for the control of black scurf (Mhizoc- 
tonia) \solani\ scab [Actinomyces scabies], and blackleg [Bacillus 
atrosepticus] on potatoes by 2^ minutes’ immersion in hot formalde- 
hyde solution at a strength of 1 pint in 15 galls, of water heated to 
125® F, [see also this Eevieiu, v, p. 149]. Three different methods of 
applying the treatment, namely, by direct steam, by steam coils, 
and by a mechanical process, are briefly explained. 

Some statistics relating to the use of the treatment at various 
experiment stations are given. In one instance the amount of scab 
was reduced from 61 to 4 per cent., and in another from 24 to 4 per 
cent, (as against 6 per cent, with corrosive sublimate). In a three- 
year test in Kansas, treated seed gave an increase in yield of 41*6 
bushels per acre over untreated. It is estimated that the amount 
spent in California on corrosive sublimate in 1924 was $7,000, while 
50,000 bushels of potatoes were treated with hot formaldehyde in 
the same State in 1925. 

Neuweiler (E.). Das Auftreten des Hartoffelkrebses in der 
Schweiz im Jahre 1925. [The occurrence of wart disease of 
Potatoes in Switzerland in the year 1925.] — Landw, Jahrb, der 
Schweiz, xl, 2, pp. 283-285, 1 map, 1926. 

A brief account is given of the discovery and distribution of wart 
disease of potatoes (Synohytrium endobioticum) in Switzerland in 
1925 [see this Review, v, p. 124], and of the legislative measures 
which have been adopted to prevent its further spread. Infection 
is stated to have originated in a consignment of Kaiser krone potatoes 
from Mannheim [Baden]. In addition to the first centre of infec- 
tion near Basel, the disease was subsequently detected in eight 
parishes in the canton of Lucerne and one in that of Aargau, while 
a number of localities in Zurich and Zug are under suspicion. All 
these places were supplied with potatoes from Mannheim. In October 
the disease was also observed in an isolated area on the old Red 
Diamond variety which had been cultivated for ten years without 
any trace of infection. 

Van Everdingen (E.). Het verband iusscben de weergesteldbeid 
eu de Aardappelziekte (Dli 3 rfeoplitIiora iufestaus). [The rela- 
tion between weather conditions and Potato blight {Phyto- 
phthora infestans).]' — Tljdschr. over Plantenziekten, xxxii, 5, 
pp. 129-140, 1926. [English summary.] 

With reference to the negative results obtained by Miss Lohnis 
in Ker investigation of the relation between meteorological con- 
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ditions and potato blight {Phytophthora infestans) [see this Review,, 
iv, p. 761], the writer points out that insufficient attention was paid 
to the combined influence of several factors operating simulta- 
neously, As shown by Roussakov [see this Review, iii, p. 387], the 
occurrence of night dews is an important factor in the development 
of fungous diseases. * The four requisite conditions for the develop- 
ment of late blight are stated to be : (1) night temperature below 
the dew point for at least four hours ; (2) minimum temperature of 
10^0. or above; (3) mean cloudiness the next day 0-8 or above; 
and (4) rainfall during the next 24 hours of at least 0*1 mm. Among^ 
the 30 dates of outbreak of blight during 1919 to 1923, 29 
were preceded within 15 days by a day fulfilling the four con- 
ditions, and after 1st May only five such days occurred which wero 
not followed by infection within 15 days. 

Certain discrepancies in the data relating to the incubation period 
of the disease are discussed, and proposals are made to supplement 
the available evidence by providing for meteorological observations 
on potato fields, and by the application of control measures only 
after days fulfilling all the above-mentioned conditions. 

WOLLENWEBER (H. W.). Kartoffelfaule nnd Vorratsschutz. [Decay 
of Potatoes and the pr-otection of supplies.] — Mitt Gesellsclu 
Vormtsschutz, ii, 3, pp. 32-37, 1926. 

Brief, popular notes are given on various types of storage rot of 
potato tubers, including black heart [see above, p. 626] ; infection 
caused by bacteria and fungi, comprising Hypochnus YCorticmm] 
solani, Spondylocladium atrovirens, Actinomyces [scabies], Spongo-- 
spora subterranea, Synchytrmm endobioticwm, Fusarium spp., and 
Phytophthora infestans ; and pathological conditions associated 
with an unfavourable environment. Concise instructions are given 
for the application of preventive measures, and suggestions are 
made for the utilization of unsaleable stocks (1,500,000 tons per 
annum) as fodder, starch products, or raw material for distillation 
purposes, in Germany. 

Harter (L. L.), Weimer (J. L.), & Latjritzen (J. I.). The com- 
parative susceptibility of Sweet Potato varieties to Mack 
rot. — Journ, Agric. Res,, xxxii, 12, pp. 1135-1142, 1926. 

In the course of 4 years' experiments (1921 to 1924 inclusive) 
21 varieties of sweet potatoes were tested under field conditions at 
Rosslyn, Virginia, for resistance to black rot {Geratostomella fim- 
hriata) which is widely prevalent in the United States. The 
results of the investigations indicated that no variety is immune 
from black rot either in the seed-bed, in the field, or in storage, 
and a variety slightly affected one year may be badly diseased the 
next. 

It was noted that although diseased plants were set in the field, 
the percentage of black rot among the potatoes when dug was 
comparatively small, even in cases where they actually grew on 
diseased plants. In storage, however, at a temperature of about 
25® C. and a relative humidity of from 84 to 86 per cent., the 
disease spread rapidly, even the most popular varieties, e. g., Porto 
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Rico and Nancy Hall, developing large, conspicuous lesions which 
measured up to 3 inches. 

Stoxjghton-Hakeis (R. H.). Oidium leaf-fall of Tiubher,— First 
Quart CiTc/foT 1925, Rubber Res. Soheuie {Ceylon), 8-9, 

2 figs., 1925, [Received July, 1926.] 

A brief description is given of the symptoms and life-history of 
Oidium \]ieveae\ which caused an outbreak of abnormal leaf fall on 
rubber trees in the Kalutara district of Ceylon at the end of 
February, 1925, following several heavy falls of rain [see this 
Bevieiu, iv, p. 633 ; v, pp. 517, 580]. 

Young leaves of trees which wintered rather late showed a crink- 
ling of the edges and rumpling of the whole surface. In most cases 
the blade of the leaflet dies back to about a third of its length, 
starting from the apex, which curls up and becomes dry, brown, and 
brittle. The affected leaves drop in succession, a typical feature of 
diseased trees being the numbers of petioles bearing only one or two 
leaflets instead of three. On older leaves the attack is usually 
confined to the leaf edges, which become distorted and crinkled. 
Owing probably to the thickness of the cuticle, the only effect 
produced on still older foliage is the appearance of yellowish, 
translucent spots with a thin coating of superficial mycelium. 

The barrel- shaped spores of the fungus measure 28 to 42 by 14 
to 23 y and are usually borne singly at the end of short stalks. 
Occasionally two spores may be found on the same stalk, or the 
basal cell may be sterile. In germination the single germ-tube 
occasionally develops a vesicle from which new branches arise, 
whilst in rare cases the spores divide before germination, and a 
germ-tube is given off from each daughter cell. 

SharplES (A.). Hevea mildew in Ceylon and Malaya. — Malayan 
Agric. Journ., xiv, 4, pp. 88-90, 1926. 

The author quotes in extenso the recent article by C. H. Gadd on 
the occurrence of Hevea mildew {Oidium) \]ieveae) in Ceylon [see 
this Review, Y, p. 517], and states that with the exception of unim- 
portant details, the symptoms correspond closely with those of a 
^ leaf fall ’ which was reported from widely separated districts in 
Malaya during 1925. • Examination of the attacked leaves showed, 
however, that the disease in Malaya was due to a totally difl[erent 
organism, the prominent fungus being a species of Oloeosporium, 
probably G. albo-rubrum. There were no signs of FhytopktJiora 
hyphae in the tissues nor of Oidium on the surface of the leaves, 
which invariably turned black at the infected regions. 

Up to the time of writing not a single case of 'leaf fall’ has 
been reported in 1926, a state of afl[airs which is attributed to 
the dry climatic conditions during the unfolding of the new 
leaves. 

Taylor (R. A.) Observations on the amount of nitrogen lost by 
trees as a result of Phytophthora Second Quart, 

Give, for 1925, Rubber Res. Scheme [Ceylon), pp. 7-8, 1925. 
[Received July, 1926.] 

Analysis of fallen rubber leaves attacked by 
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pmmcKi] at the Culloden Estate, Neboda, Ceylon, showed that 
the nitrogen content was only 2-16 per cent, compared with 3*15 
per cent, in normal foliage. It is pointed out that in addition to 
the loss of foodstuffs incidental to leaf fall, the whole metabolism 
of the affected trees becomes disorganized, while the development 
of new foliage which the tree has to produce entails the utilization 
of any available reserves. 

Ashplant (H.). Circulars of the Buhber Specialist. Mo, 1. The 
spraying of Bubber. — Planters' Ghron., xxi, 17, pp. 270-273, 
1926. 

The efficiency of the spraying lances and nozzles used ordinarily 
on rubber plantations in India is criticized on account of the serious 
loss of time involved in adjusting the nozzle for distance variations. 

In 1925, an improved type of spray gun was devised by Messrs. 
Drake and Fletcher [Kentish Engineering Works, Maidstone, Eng- 
land], which has the advantage of being easily adaptable to any 
length required, whilst the type of spray can be regulated by a 
handle near the operator’s hand. This ' Armada Gun ’ is 8 ft. long, 
with a 4 ft. extension piece, and is considered to be a distinct 
advance in rubber spraying equipment, but the author suggests 
that a 10 ft. gun without an extension would probably be an 
improvement. 

The advantages of fine spraying over coarse spraying are discussed 
and attention is drawn to the superior covering capacity and ad- 
hesiveness of the fine spray. The author recommends that the 
coarse sprays should only be used in cases of urgency. 

Steinmakn (A.) & Dexjss (J. J. B.). Over de toepassing van de in 
de Eiubbercultuur gebruikelijke desinfectiemiddelen. [On the 
application of the disinfectants generally used in Eubber culti- 
vation.] — Arch. Bnhhercult, N^erL-Indiey x, 5, pp. 159-198, 
1926. [English summary.] 

The principal disinfectants used in the Dutch E. Indies on the 
tapped surface of rubber trees are described under three headings^ 
namely, {a) tar preparations ; (6) tar preparations not miscible with 
water; and (c) mixtures of tar with oil, resin, wax, or paraffin with 
benzine or spirit. 

(a) The first category comprises the following preparations. 
Swedish or wood tar is stated to be unsuitable for the tapped 
surface on account of its lack of free carbon and excess of phenol 
and acetic acid. The so-called 'blasentar’ contains 8 per cent, 
acetic acid and tar from resinous wood 12 per cent. 

Coal-tar should satisfy the following requirements : freedom 
from excess of ammoniacal water and acids ; above 50 per cent, solu- 
bility in benzol ; homogeneity; viscosity of 57*7° E. and 120*7° E. 
at 50° 0. and of 5*0° E. and 5*6° E. at 100°. This substance may be 
applied cold to the tapping surface provided a strip of 1 cm. be left 
free above the cut. It has the disadvantage, however, of concealing 
the surface, so that wounds, and the like, are readily overlooked. 

Water-gas tar is a thin fluid which penetrates to a great depth 
and may be used as a substitute for carbolineum [see below]. 

Creosote must be free from naphthalene and its homologues and 
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contain 3 to 20 per cent, of phenols for the preservation of dead 
wood, while its specific gravity must be nearly equal to that of 
water (1-015, not above 1-07, at 38°). In order to produce a good 
emulsion the addition of resin soap is essential. A good preparation 
consists of 26 per cent, resin soap ; 61 per cent, light creosote (sp. 
gr. 1-025, 18 per cent, phenol) ; 3 per cent, petroleum (sp. gr. 0-815) ; 
and 7*5 per cent, each of caustic soda and water. According to 
Schmitz and Zeller (Indus. ^ Ungin. Chem., xiii, p. 621, 1921), 
a creosote distilled at 270° to 315° 0. is the most satisfactory for 
the destruction of fungi. Creosote varnishes with pitch or bitumen, 
and tars containing pitch or asphalt, are stated to crack rapidly. 

Cambisan is an expensive neutral tar which is diflicult to apply 
in a cold state on account of its thickness. 

Directions are given for testing these mixtures. The tree should 
be pared in two places, (1) down to the hard bark containing stone 
cells, and (2) as far as the soft latex vessels. The bark should be 
examined for depth of penetration and other properties of the 
mixture ten days after application.. 

(b) Among the tar preparations not miscible with water which 
are in general use against mouldy rot [Ceratostomella jimhTiata : 
see this Eevieiv, v, p. 325] and stripe canker [Fhytopftthora faberil 
may be mentioned carbolineum, solignum, agrisol, and izal. Experi- 
ments with dougalite, noxonia, J eyes’ fluid, jodelite, morbifugo, 
diphenso, and pantox, have only just been initiated and no definite 
statement as to the value of these preparations can yet be made. 
The results of tests with 2 per cent, phenol soda, phenol (caustic) 
soda, phenol lime, phenol chalk, phenol NaOH, and phenol soda with 
chalk were not very promising. 

Carbolineum is derived from coal distilled between 240° and 260°, 
vegetable oil, or filtered anthracene oil. It has a specific gravity 
of 1-12, boiling-point 230°, great viscosity, flash-point above 120°, 
and is free from naphthalene. 

Good results in the control of stripe canker have been given by 
a mixture of one part of solignum and three parts of melted batik 
wax, heated over charcoal and smeared on the tapping surface. 

(c) A satisfactory preparation consists of 18 1. of spirit, 1*5 1. 
creoline, and 6 kg. resin. The estimated price of this mixture is 
37 cents [about 8 pence] per 1. (sufficient for 300 trees), the treatment 
of one tree, therefore, costing only ^ cent. 

[An English translation of this paper appeared in Trop>. Agri- 
Gulturisty Ixvii, 1, pp. 15-30, 1926.] 

Gibson (A. P.). BTireau of Sugar Experiment Stations. Northern 
Field Assistant’s Eieport. — Australian Sugar Journ., xviii, 1 , 
pp. 54-56, 1926. 

This report contains the following references of phytopathological 
interest. Leaf scald of sugar-cane [Bacterium sp. : see this Review, 
v, p. 327] was found to be very prevalent throughout the Hamble- 
don and Mulgrav'e district [Queensland], especially on the N.G. 15 
(Badila) and H.Q. 426 (Clark’s Seedling) varieties. In isolated 
areas whole stools of plant cane were dying out as a result of this 
disease. 

Leaf stripe [8cleros]pora sacchari] was observed on the 7 E. 428 
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(Pompey) variety at Sawmill Pocket. Seed planted from this area 
perpetuated the disease. 

A slight amount of mosaic was located on H. 109 at Aloomba. 

Brown rot [see this Review, v, p. 385] was found on N.G. 15 
growing on virgin scrub land on the Upper Mulgrave River. The 
same variety was slightly affected by top rot [see this Revieiv,ii, 
p. 581] in the Gap. 

A disease known as 'peg leg’ was observed at Sawmill Pocket 
on the H.K. 426 variety. The few canes which make any growth 
run to a pencil point in the ground and stools are seldom formed. 

Cottbell-Dobmer [W.]. Bureau of Sugar Ei^speriiueut Stations. 
Mosaic disease in Mackay areas. — Australian Sugar Journ., 
xviii, 1, pp. 53-54, 1926. 

At a very conservative estimate, mosaic disease has probably 
increased by 300 per cent, in the Mackay areas [Queensland] during 
the last two years, and there is every prospect of a continued 
spread unless active steps are* taken to check its advance. This 
may be largely eflfeeted by the removal of maize, sorghum, Panicum 
colonum, P. sanguinale, native sorghum {Sorghum sp.), Setaria 
aurea, and an unidentified grass known as cane grass from the 
vicinity of the cane fields [see this Review, iv, p. 568], In one field 
where mosaic symptoms were found in P. coLonum, 100 per cent, 
of the adjacent Clark’s Seedling canes were diseased, while 60 per 
cent, of the stools growing within half a chain of the infected grass 
showed 5 to 10 per cent, mosaic. The corn aphis (Aphis maidis) 
was very plentiful on P. colonum and on sorghum growing 
close by. 

Kelly (N, L.). Bureau of Sugar . Experiment Stations. Diseases 
in southern districts. — Australian Sugar Journ., xviii, 2, 
pp. 106-107, 1926. 

The Q. 813, Malabar, N.G. 16, and H.Q. 285 varieties of sugar- 
cane have been found resistant to gumming disease [BacteriuQii 
vascularum] in the Nambour district [Queensland], while the use 
of N.G. 15 [Badila], D. 1135, E.K., M. 1900 Seedling, Gingila, Innis 
131, Gingor, and 7 R. 428 [Pompey] is not advocated under present 
conditions. Careful 'seed’ selection, one of the principal control 
measures against gumming, is stated to be extremely difficult, 
except when the yellow streaks are in evidence and when the cane 
is more than mile from diseased stools. 

Fiji disease [see this Review, iii, p. 606] is said to cause immensely 
heavy losses on the D. 1135 and Malabar varieties in the Beenleigh 
district of Queensland and on the Tweed, Richmond, and Clarence 
Rivers (New South Wales). No seed should be cut from diseased 
fields, and all fields showing more than 5 per cent, infection should 
be ploughed out after harvesting. 

Murray (J. C.). Bureau of Sugar Experiment Stations. Mary- 
borough and Pialha districts. — Australian Sugar Journ., 
xviii, 2, pp. 109-110, 1926, 

This report contains the following references to matters of phyto- 
pathological interest. Foot rot [? Marasmius sp., see this Review, 
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iv, p. 568] was prevalent on canes growing in badly drained patches 
along the banks of the Mary Eiver [Queensland]. This disease 
and mosaic were also abundant in the Isis district, the former being 
apparently on the increase. Sorghum, maize, and other grasses 
are hosts of foot rot, while Johnson grass \_Sorghum halepends] 
suffers from a disease resembling mosaic. 

Gibson (A. P.). Bureau of Sugar Experiment Stations. Tully 
and BaMnda areas. — Australian Sugar Journ,^ xviii, 2, 
pp. lOr-109, 1926. 

This report contains the following references of phytopathological 
interest. On the whole the Tully and Babinda areas [Queensland] 
are fairly free from disease. Leaf scald \^Bacterium sp] killed 
many stools of newly planted N.G. 15 (Badila) cane. In the 
Babinda area the practice of growing sorghum next to cane fields 
is very prevalent and greatly assists the spread of mosaic, leaf stripe 
[^Sclerospora saccAari], and leaf scald. Gumming disease [Bacterimn 
vasGularunh] was detected in the comparatively new Waugh's Pocket 
area, where leaf scald was also very prevalent. 

Rands (R. D.). Boot disease of Sugar-cane in Louisiana.— 27./S. 
Dept of Agric. Circ. 366, 19 pp., 6 figs., 1926. 

In this paper an attempt has been made to outline the symptoms 
and effects of root disease of sugar-cane in Louisiana [see this 
Review, iv, p. 312], where it has been shown to be largely responsible 
for the serious reduction of yield observed in recent years. 

The writer’s prolonged studies on the etiology of the disease 
indicate that root mutilation by soil-inhabiting snails and other 
root-eating animals is of primary importance. The discovery of 
two species of centipedes involved in the causation of root rot is 
reported. Roots injured in this manner frequently reveal the 
presence, in a secondary capacity, of soil-infesting fungi, such as 
Fusarium, Rhizoctonia, Marasmius, Sderotium, Golletotrichumy 
Penicillium^, Mucor, and other moulds and bacteria. 

Soil fumigation with paradichlorobenzene has had, in preliminary 
tests on young planted cane, a decidedly preventive effect both on 
root mutilation and subsequent rotting. Some degree of control 
may also be efiected by the use of resistant varieties, e. g., several 
of the P.O.J. seedlings, and by the regular turning under of all 
cane trash with a view to improving the physical condition of 
heavy soils. 

Gadd (C. H.). Bvanch csinkev of Tea, Agriculturist, IxYi, 
4-5, pp. 272-276, 1926. 

In this paper, the author enlarges on his note on branch canker 
of tea [see this Review, v, p. 521] and distinguishes clearly between 
the canker caused by Macrophoma theicola and the more commoh 
wood rot, a term which is applied to the large lesions, caused by 
various organisms, generally starting from a pruning cut. 

Experiments have been carried out on several estates in an 
attempt to stop the progress of rot without necessitating the pruning 
of the affected branches. On side branches, after cutting out 
diseased material, protection can be secured by the application of 


634 


antiseptic coverings, such as tar. On the main stems cement and 
sand have been used successfully to fill the cavities left after 
removing diseased wood. The ejffieacy of this scraping and filling 
method depends almost entirely on the thoroughness with which 
the diseased material is removed from the wound. The removal of 
only obviously decayed tissues is insufficient. Though the thin, 
transparent hyphae are difficult to see, the fungus is present in 
the discoloured but still hard and unrotted wood, and the cleaning 
process must remove this. At present, scraping and filling is not 
recommended for adoption on a large scale in place of the pruning 
method of control. 

Schwarz (-M. Beatrice). Meeldauw van Tahak en Physalis minima. 
[Mildew of Tobacco and PAysaZis minima.'] — Indische Gul- 
turen (Teysmannia)^ xi, 9, pp. 238—239, 1 graph, 1926. 

Fhysalis minima, a widespread weed occurring throughout Java, 
was recently observed at the Buitenzorg Phy topathological Institute 
to be attacked by a mildew involving the whole stem and both leaf 
surfaces. In severe cases the leaves showed a mosaic discoloration 
in addition to the typical white powdery appearance. 

A comparison of one hundred conidia of the fungus from diseased 
leaves with the same number of those of Oidium tabaci [1 Erysqjhe 
cickoracearum’], the causal organism of tobacco mildew [see this 
Review, iv, p. 131], showed that the average dimensions of the 
former are 30*21 by 17*01 /z, with a ratio of length to width of 1*78, , 
the corresponding figures for the latter being 31*70 by 16-19 and 
1*96. The conidia of 0. tabaci from the Vorstenland measured 31*18 
by 15*16 fx with a length to width ratio of 2*05, showing the influence 
of climatic conditions on spore dimensions. 

The identity of the organisms on P. minima and tobacco may 
be regarded as established by these investigations, and an explana- 
tion of the spread of tobacco mildew simultaneously provided. 

Clara (F. M.). Biseases of Tobacco (IJJ’icotiana tabacnm L.) in 
the Philippines. — Philipp. Agric. Rev., xviii, 4, pp. 564-570, 
3 pL, 1925. [Received July, 1926.] 

The author describes in popular terms in this circular [No. 171 
of the Bureau of Agriculture] the symptoms, causes, and control 
measures of the following diseases of tobacco in the Philippines : 
damping-off [Pythium de Baryanum, Phytophihora nicotianae^ 
Sclerotium Tolfsii, Rhizoctoniasp., and other fungi); bacterial wilt 
{Bacterium tolanacearum) ; Fusarium wilt; root rot (Thielavia 
basicola) ; Sclerotium hlight (S. rolfsii)] leaf s-pot {Oercospora 
nicotianae); and mosaic. 

Williams (P. H.). Tomato leaf mould..— Eleventh Ann. Rept, 
Gheahunt Exper. and Res. Stat, Hertfordshire, pp. 67-72, 
1926. 

Experiments with fungicides to control Gladosporiumfulvum [me 
this Review, v, p. 257], the cause of leaf mould of tomatoes, showed 
that the fungus on an infected leaf was very hard to kill, owing to 
the difficulty of wetting the leaf, and also to the peculiar growth of 
the spore masses. The spores adhere together and the outermost 
tend to protect those within from the action of the fungicide. 
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Successful results were obtained from fumigation experiments 
on the destruction of the fungus at the end of the season with 
sulphur dioxide and with formaldehyde. The former appears to 
be effective at a concentration of about 1 per cent, (roughly 
equivalent to burning 2 lb. of sulphur per 1,000 cu. ft.), which Is 
much less than the amount usually recommended. 

Williams (P. H.). Root rot of the Tomato caused, by TMelavia , 
basicola. — Eleventh Ann. Eept. Gheshunt Exper, and Res. Stat., 
Hertfordshire, 1925, pp. 74-75, 1926. 

From some wilted tomato plants, the roots of which were rotted 
and the stem tissues browned, Thielavia hasicola was isolated in 
April, 1925. Inoculation of young tomato plants with pure cultures 
of the fungus at the end of November resulted in the reproduction 
of the disease. The fungus grows well on potato and Quaker oat 
agars but poorly on tomato agar and synthetic media. The optimum 
temperature for growth is about 25® 0. 

The same fungus was also found recently attacking French beans 
[Phaseolus vulgaris], and inoculations with it on this host were 
also successful. 

Small (T.). RMzoctonia foot-rot ’ of the Tomato. — Eleventh Ann . 
Rept. Cheshunt Ex 2 )er, and Res. Stat., Hertfordshire, 1925, 
pp. 76-85, 1926. 

In this paper an account is given of investigations undertaken 
on account of the annual losses of Guernsey growers from epidemics 
of foot-rot disease of tomatoes, due to Rhizoctonia solani. 

The fungus causes dry brown scars on the stem at soil level and 
sometimes wilting, whilst when the attack is severe the stem is 
encircled and the plant falls over. Complete control of the disease 
was obtained by steaming the soil for two hours or by baking for 
one hour at 200° to 205° F. 

Of several fungicides tested, only heavy applications of the fol- 
lowing compounds were effective in checking the disease : formalde- 
hyde, phenol, potassium clichlorcresylate, potassium dichlorphenate, 
ammonium carbonate, and ammonium hydroxide. 

Atmospheric temperatures from 58-7° to 67*3° resulted in heavy 
infection. Above 72°, providing the soil was fairly dry, the severity 
of the attack diminished, and above 80° little infection resulted, 
even when the soil was very moist. Experiments showed in every 
case that the disease is worst in a wet soil, and that a warm, dry 
soil acts as an effective check. Slaked lime, potassic and phosphatic 
fertilizers had no beneficial effect. Sterilized stable manure, applied 
at the rate of 30 tons per acre, aggravated the disease. Eight 
varieties were tested for resistance to the disease and all were found 
to be equally susceptible. 

Caene (W, M.). Black spot or blossom-end ' rot of Tomatoes.— ' 
Journ. Dept, Agric, Western Australiay'Zui. Ser., iii, 1, pp. 21- 
22, 1 fig., 1926. 

Blossom-end rot of tomatoes, which occurs every summer in 
Western Australia, has caused considerable damage this year, fol- 
lowing the hot, dry period in January. The actual cause of the 
disease is unknown, but it is considered to be closely connected with 
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deficiency in soil moisture, occasioned by irregular watering or by 
dry winds in very hot weather. 

Very little can be done to control the disease, but either of the 
following treatments may be given: (1) keeping the plants con- 
tinuously supplied with ample moisture, always avoiding excess, 
and mulching with well-rotted stable manure, especially on light 
sandy soils ; or (2) avoiding the forcing of plants which come into 
bearing in January or February, so that they may become accustomed 
to relatively dry conditions. 

Vanterpool (T.). streak or winter Miglit of Tomato in Quebec. 
Phytopath,, xvi, 5, pp. 311-331, 3 figs., 1926. 

This paper gives a further account of the author’s work on streak 
or winter blight of tomato in Quebec [see this Review, v, p. 1951 
The author considers that the Australian spotted wilt [ibid., p. 213J 
is probably the same disease, as is also the winter blight of the 
United States [ibid., p. 333], Successful inoculations were secured 
by any method in which the extracted juice of diseased plants was 
brought into contact with that of healthy plants, the incubation 
period on young plants in the field being 12 days under ordinary 
summer conditions. All parts of the plant tested were found to 
contain infective juice, but the roots have not yet been examined. 

Filtration of the juice through Chamberland F filters did not 
destroy its virulence, and it is considered to be definitely established 
that the disease belongs to the filterable- virus group. Heating the 
juice to 70"^ C. for 10 minutes did not render it inactive, but drying 
for two months did. The virus was shown to withstand a 1 to 800 
solution of corrosive sublimate for 2*5 hours and 1 to 1,000 for 48 
hours. Seed transmission was not found to occur, but aphids were 
proved to carry infection. High temperature and humidity increase 
the rapidity with which the symptoms develop. Inoculated on 
healthy tobacco the virus produced a very severe type of mosaic, 
and when a combination of potato and tomato mosaic viruses were 
inoculated into tomato the symptoms produced were identical with 
those here described as streak. The latter is, therefore, thought to 
be a mixed infection, as suggested by Dickson [see this Review, v, 
p. 195]. 

Wilson (M.) & Waldie (J. S. L.). Hhizospliaera kalkliofli Bubak 
as a cause of defoliation of conifers. — Trans. Roy. Scot, Arbor, 
SoG., xl, 1, pp. 34-36, 2 pL, 1926. 

The defoliation of spruce trees, especially Picea pungens var. 
argentea and P, sitchensis, has been observed since November, 1922, 
to be frequently associated in Great Britain and Ireland with the 
presence of a species of Rhizosphaera which was subsequently 
detected also on P, excelsa, P, nigra, P, alba, P. orientalis, P, 
schrenkiana, Abies pectinata, A, nobilis, Pseudotsuga donglasii 
[P. taxifolia], Finns anstriaca, and P, montana. 

The first symptoms of the disease appear in May, on current 
year’s needles, which assume a purplish-brown tint. Sections 
through affected needles reveal a profuse hyaline mycelium in the 
mesophyll. The hyphae are. from 2 to 4 in thickness, branched, 
with fairly numerous septa, and occur both in the intercellular 
spaces and in the cell cavities. Pycnidia are formed by the out- 
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growth of a dense mass of pale brown, thick-walled hyphae through 
the stomatal opening. The hyphae are preceded by a small mass 
of white, waxy material, soluble in alcohol, which normally obstructs 
the stomatal aperture and which can easily be seen on the surface 
of the pycnidium, serving as a useful distinguishing character for 
the genus Ehizosphaera. On entering the stomatal aperture the 
few hyphae passing through the guard cells spread out like a fan 
and appear to be continuous with the pycnidial wall, which consists 
of a single layer of dark cells. The long rows of pycnidia corre- 
ponding with the stomatal arrangement on the needles of spruces 
and silver firs are very characteristic of the fungus. 

Mature pycnidia are ovoid to spherical, tapering somewhat 
abruptly into the stalk-like basal portion, with a dull black, 
roughened wall ; they measure 80 to 160 jj, in diameter. At this 
stage the waxy mass on the apex has disappeared, but no definite 
ostiole is seen, the pycnidium apparently rupturing irregularly at 
the apex to liberate the unicellular, hyaline, eguttulate, ovoid spores,, 
measuring 7 to 10 by 3 to 4 /z. 

R. halkhoffui^ with which the species under discussion is considered 
identical, was first described in Germany on Picea pungens var. 
argentea in 1914 {Ber, Devjtsch, Bot. OesellscJi., xxxii, p. 188). iZ. 
ahietis, recorded on A. pectinata in France in 1907 (BulL Soc, Myc. 
France^ xxiii, p. 53), differs in its larger spores, and is not known 
to occur on this host in Great Britain. 

R, kalhhoffbi appears to be most abundant on the glaucous varie- 
ties of P. pungenSj extensively cultivated as ornamental trees, on 
which it causes extensive defoliation, sometimes resulting in death, 
especially with 14- to 20-year-old individuals. It has also been 
found attacking nursery stock of P. sitchensis and P. excelsa. On 
both these hosts the presence of the fungus is usually associated 
with that of Aphis ahietina, so there is some difficulty in estimating 
the amount of damage caused by the respective organisms. 

It is considered probable that the fungus was introduced into 
Britain with consignments of young plants of P. pungem from the 
Continent, 

Wilson (M.) & Wilson (Maey J. F.). Khabdocline pseudotsugae 
Syd. s a new disease of the Douglas Fir in Scotland. — Trans, 
Roy. Scot. Arbor. Soc., xl, 1, pp. 37-40, 2 pL, 1926. 

Since 1922 a serious defoliation of 15-year-old trees of two 
varieties of the Douglas fir, namely, the blue {Pseudotsnga glauca) 
and the inter-mountain or dry belt (P. douglasii [P. taxifoUal yBjT. 
caesm), has been caused in the south of Scotland hy Rhabdocline 
pseudotsugae this Review, lYi p- 

The fungus produces purplish-brown patches on the leaves of 
the former host, giving a mottled appearance to the tree. On the 
latter the attack is more serious, the whole needle usually becoming 
discoloured and the defoliation being very extensive. The diseased 
leaves are abnormally thin, and the mycelium excessively profuse, 
although fructifications are not as well developed as on P. glanca. 
Hence the blue Douglas, though less severely attacked, is likely to 
prove the more serious source of infection. Inoculation experiments 
on P. glauca and the green Douglas (P. douglasii) [P. taxifolia] 
have so far given negative results, though in America both varieties 
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and all intermediate forms are attacked. The existence of biologic 
forms of the fungus in that country, differing from any present in 
Britain, is therefore suspected. 

B. pseiidotsugae, which was described by Sydow in 1922 (Ann, 
Mycot, XX, pp. 194, 215), produces in the leaf a mycelium composed 
of hyaline, septate hyphae, measuring 2*5 to 5 in thickness, which 
do not pass back into the shoot. The infected cells die, their con- 
tents turn brown, and a marked decrease occurs in their starch 
reserves. About March the hyphae increase towards the lower 
surface of the leaf, just below the two bands of stomata. The 
brown, elongated apothecia subsequently formed at this point have 
a hyaline basal layer, 40 to 65 fi in thickness, and open by a longi- 
tudinal slit in the epidermis, disclosing the orange hymenium con- 
sisting of cylindrical asci with very short stalks, measuring 115 to 
125 by 17 to 21 jjl, and paraphyses. The eight cylindrical ascospores 
are usually slightly constricted in the middle and measure 17 to 21 
by 7 to 10 y. When ejected from the ascus the majority of the 
spores are unicellular and surrounded by a thick layer of mucilage, 
but rapidly become bicellular. The normal method of germination 
appears to consist of the production of a germ -tube by one of 
the cells. 

The ascospores are mature by the middle of May and the young 
leaves are infected just as they are opening. In America conidia 
are developed on these leaves about July. After the ascospores 
have been shed the leaves drop from the tree, without the formation 
of an absciss layer. Spraying with a solution of soap and 4-4-50 
Bordeaux mixture is reported to have given good control of the 
disease in American nurseries. Seedlings have not yet been attacked 
in Britain. 

Infection has recently been discovered on a group of P. glauca 
about eight miles north-east of the first location, the spores having 
been apparently carried by the prevailing south-westerly winds. 

This is believed to be the first record of R, psev^dotsugae in 
Europe, and it emphasizes the risk of introducing plants from 
abroad without careful examination by trained mycologists. 

Sa-LMON (E. S.) & Ware (W. M.). The * downy mildew’ or ^ spike 
disease’ of the Hop in 1925. — Journ, Min, Agric,, xxxiii, 2, 
pp. 149-161, 4 pb, 1926. 

The authors' further experience in 1925 indicates that the re- 
cently reported epidemic of downy mildew of the hop (Psotc^o- 
peronos'pora humuli) in the south of England [see this Review^ iv, 
p. 767] may cause far greater injury than was thought at first. 
Serious damage was caused by the cessation of growth in June of 
a considerable proportion of the bines in certain gardens, owing to 
the formation of ‘spiked' growths at their tips. On removing 
these infected spikes it was found possible in many cases to 
train up a healthy lateral shoot from lower down to replace the 
spiked one. 

Serious damage to the hop-cones was observed in two gardens, in 
which the cones were turned brown by the attack of the mildew. 

Outbreaks were also reported during 1925 in France, Belgium, 
Eussia, Czecho-Slovakia, and Germany, and the authors are now 
inclined to think that the fungus may have been introduced into 
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Europe within recent years from Japan or the United States. The 
suggestion made earlier [see Review, iv, p. 703] that the downy 
mildew \PsewdopeTonospora wticae] of nettles {Urtica dioicci and 
ZZ. urms), a species very closely resembling P. humuli, has become 
capable of attacking the hop, has not been confirmed by recent 
inoculation tests. 

Hop mildew produces its summer spores as early as April on 
spike-like basal shoots, which may be distinguished by their 
silvery-grey or greyish-green colour and rigidity. From these 
sources the leaves of healthy bines in the neighbourhood become 
infected. The mycelium overwinters in the underground portions 
of the plant and apparently develops with the annual shoots, causing 
these spiked growths. Oospores have been found in the tissues 
of the spikes and also in the bracts and bracteoles of infected 
cones. 

The systematic and prompt destruction of the ^ spikes ’ is essential 
if the disease is to be effectively controlled, and it is also necessary 
to remove and destroy infected cones, as these are liable to harbour 
winter spores. As soon as possible after hop-picking all the bines 
in infected gardens should be burnt. Wild hops should be eradi- 
cated from the vicinity of the gardens. 

TubeUF (0. V.). Blasenrost der Weymouthskiefer. (Kichtigstel- 
lung.) [Blister rust of the Weymouth Pine. (Correction.)] — 
Zeitschr. fur Pflanzenkranhh. u, Pflanzenschutz, xxxvi, 5-6, 
pp. 143-146, 1926. 

In connexion with the statement made in a previous paper [see 
this Review, v, p. 260] that Pinus pence is susceptible to blister 
rust [Gronartinm ribicola], the writer has since ascertained that 
this is not the case. The supposed P. pence seedlings attacked in 
the Grafrath experimental garden were really P. monticola. It is 
believed that P. lambertiana, which was stated by Klebahn to be 
susceptible, may also have been confused with P. monticola. This 
species, however, together with P. aristata-balfonriana (once 
found infected) and the apparently immune P. excelsa, is not adapted 
to the German climate, except possibly in exceptionally mild 
situations. 

Merino (G.), Teodoro (N. G.), & Otanes (F. Q.). The Philippine 
Plant Quarantine Service. — Philipp, Agric: Rev., xviii, 4, 
pp. 411-461, 5 pL, 1925. [Received July, 1926.] 

A compilation is given of all the legislation at present in force 
in the Philippine Islands for the protection of cultivated plants 
against invasion of new pests and diseases from abroad, and for 
combating those already existing in the country. The organization 
of the Plant Quarantine Seiwice is described, and attention is 
drawn to the serious damage resulting from the introduction many 
years ago of coffee blight (Hemileia vastatrix) and of citrus canker 
{Pseudomonas citri). 

Teodoro (N. G.). The Plant Pest and Disease Control Service of 
■the Philippine Bnrean of Agriculture. — Philipp. Agric, Rev., 
xviii, 4, pp. 463-549, 1 chart, 1925. [Received July, 1926.] 

In addition to the Plant Quarantine Service [see preceding 
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abstract] a special organization exists in the Philippines for the 
control of plant pests and diseases within the islands. 

Since 1915 a campaign has been waged against coco-nut bud rot 
[Phytophthora palmivora] with the result that the disease is now 
under control. Measures are also in progress against heart rot 
(Fusarium 1 cubeme) and bunchy top of abaca {Musa textilis). 
Research work, in which methods of control are stressed, is also 
being carried out on the more important diseases, and biological 
studies on the deterioration of abaca fibre are being made. Finally 
a pressing appeal is made for public co-operation in combating these 
diseases, 

Ultimate exclusion of fruit and Rose stocks probable. — U,S, Dept 
of Agric. Fed. Eort. Board, Service and Regulatory Announce- 
ments Octoher-December, 1925, pp. 93-94, 1926. 

In the public consideration in 1918 of the restrictions now incor- 
porated under Quarantine 37 [see this Revietu, iii, p. 688], it was 
represented that there was a vital necessity, for the time being, for 
the continued entry into the United States of fruit and rose stocks. 
At the fruit and I'ose stock conference on 29th June, 1925, it was 
informally announced that the recommendations relative to future 
restrictions on the entry of such stocks presented by the American 
Association of Nurseiymen and by the Society of American Florists 
and Ornamental Horticulturists would be acceptable to the Depart- 
ment of Agriculture as a tentative basis of action. This announce- 
ment was confirmed on 12th December, 1925. The recommendations 
in question provide for the exclusion of fruit stocks as from 1st July, 
1930, and for that of rose stocks as from 30th June, 1929. Earlier 
action may be taken by the Department in the event of a serious 
emergency. . 

Saateuauerkeunuug und Pfianzenkrankbeiten im Jabre 1925. 
[Seed certification and plant diseases in the year 1925.] — 
Jdachrichtenbl, Deutsck. Pflanzenschutzdienst, vi, 5, pp. 38-39, 
1926. 

The work of seed certification in Germany during 1925 was con- 
ducted on the same lines as in previous years [see this Review, iv, 
p. 640]. The data presented in this paper are based on information 
supplied by the Chambers of Agriculture for the different provinces 
(excluding Wiesbaden). 

Of the entire area inspected, comprising nearly 255,548 hect,, 
certification was refused in 35,164 hect. or 13*8 per cent, (com- 
pared with 13*5 per cent, in 1924). The percentage diseased area 
among the various crops was as follows: rye 0*5 (compared with 
6*8 in 1924) ; wheat 37-7 (50) ; baidey 15-7 (35'9); oats 22-2 (35*9) ; 
and potatoes 78-6 (76*4). The percentage distribution of individual 
diseases was as follows: bunt of wheat [Tdletia tritici and T. Zms] 
4*1 (5*7 in 1924); loose smut of wheat [^Ustilogo tritici] 1*5 (3-2); 
stripe disease of barley [Belminihosporium gramineum] 0-9 (1*1) ; 
covered and loose smut of barley [U.hordei and D, nuctaj 3-3 (2*2) ; 
loose smut of oats \U, avenae\ 1*9 (2-1) ; and flag smut of rye 
{Urocystis occulta] 0*002 (0*005). 
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Gbavatt (G. F.)* Maple wilt. — U.S. Dept of Agric, Circ. 382, 
13 pp., 9 figs., 1926. 

A semi-popular account is given of the symptoms, distribution, 
mode of infection and dissemination, and control of the Verticillium 
wilt of maples [see this Review, iv, p. 527], which primarily affects 
the Norway and sugar maples {Acer platanoides and A. saccharum) ; 
while other hosts include silver maple (A, dasyearpum), box-elder 
(A. negvbndo), Japanese red maple (A. palmatum mbrwm), syca- 
more (A. pseudoplatanus), SiXidi red maple (A. rubrum). 

The disease has been reported to occur sporadically in the region 
extending from North Carolina and Tennessee to Canada and west- 
ward to Wisconsin. The most striking symptom is the death of 
one of the limbs of a tree, followed the same year or later by that 
of other limbs or of the whole tree. The limbs may be killed 
during the dormant season, the fungus growing up and down in 
long green streaks in the sapwood, and destroying the branches 
one above another. Other symptoms of the disease include scanty 
foliage and the development of a slime-flux area on the affected 
part, over which the cortex peels off, leaving bare streaks resem- 
bling lightning scars. This phenomenon appears to be confined to 
sugar and red maples. Some trees may show only one of the 
above-mentioned symptoms, but the streaks in the sapwood are 
always present and may extend from the leaf petioles down into 
the root. Sometimes they are also found in the cambium. 

The fungus gains admission to the tree through wounds. Infec- 
tion may be produced by root, branch, or trunk inoculations, and in 
two cases observed natural infection appears to have occurred 
through wounded roots. Field observations denote that the pro- 
gress of the disease is proportional to the vigour of the host. 
Generally speaking, infection spreads steadily until the tree dies, 
which takes one to six years after the appearance of the first 
symptoms. 

Control measures should include the excision of infected material, 
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the painting of all cuts and wounded surfaces with a mixture of 
creosote and coal-tar, and the sterilization of pruning implements 
with 1 in 1,000 corrosive sublimate. 

Gravatt (G. F.) & Marshall (R. P.). Cliestutit Might in the 
southern Appalachians. — U,S. Dept, of Agric, Circ, 370, 11 pp., 
10 pi., 2 maps, 1926. 

Chestnut blight (EndotMa parasitica), which was first intro- 
duced into America in 1904 with a consignment of small nursery 
trees from Asia, is stated to have completely laid waste the chest- 
nut stands north of the Potomac Eiver and east of the Alleghany 
Mountains, while the remaining forests of the southern Appala- 
chians are apparently doomed to destruction. A county by county 
survey begun in 1924 has revealed infections at the southern limit 
of the commercial chestnut-growing region, and it is estimated that 
by 1930 more than half, and by 1935 nine-tenths, of the southern 
Appalachian counties, covering an area of 30,000,000 acres, will 
show over 80 per cent, of infection in their chestnut stands. The 
symptoms of the disease and life-history of the causal organism 
are briefly described in popular terms. No practical control 
measures are known, but if salvaged before deterioration sets in, 
the lumber from blighted trees is equal to that cut from live trees. 
The increased use of such aflfected chestnut wood for certain con- 
structional purposes is advocated. A brief account is given of the 
work connected with the selection of resistant oriental varieties, 
especially Gastanea japonica and 0. mollissima [see this Review^ 
iii, p. 493]. 

VanSwaay (H.). decreosoteerde dwarsliggers voor de railTbanen 
van Suikerfalbriken op Java. [Creosoted sleepers for the rail- 
ways of Sugar factories in Java.] — Arch, Suikerind, N'ederL- 
Inclie, xxxiv, 20, pp. 523-536, 3 figs., 1926. 

Many of the methods of timber preservation used in Europe and 
America [which are briefly discussed] are stated to be unsuitable for 
the tropics, where impregnation under pressure with creosote has 
been found to be the only adequate process. Absolute preservation 
can be effected by the application of creosote at the rate of 200 to 
2501. per c.m., and the writer was recently informed that creosoted 
teak [Tectona grandis] sleepers supplied by him in 1914 for the 
railway of a sugar factory are still in excellent condition. In 
favourable circumstances the duration of softwood sleepers treated 
in this manner may be estimated at thirty years, compared with an 
average of seven years for untreated teak and of ten to twelve for 
iron sleepers. The cost of treated timber may be calculated at 10 
to 15 per cent, higher than that of untreated. Various technical 
matters connected with the work of preservation are discussed. 
[An abridged English translation of this paper appeared in 
about Sugar, xxi, 31, pp. 737-741^ 1926.] 

Tessenow (M.). Bie Bekampfung der XoMhemie. [The control 
of club-root of Cabbage.]: — Qartenwelt, xxx, 19, p. 301, 1926. 

For several years the writer has obtained excellent control of club- 
root of cabbage [Plasmodiophora brassicae] by the application to 
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heavily infested soil, three days before planting, of 25 gm. 40 per cent, 
potash salt (' Kalisalz ’), 100 gm. Rhenania phosphate, and 400 gm. 
calcined lime per sq. m., followed eight days after planting by the 
admixture of 20 gm. urea per sq. m. White cabbage of the Mai- 
spitz variety treated by this method produced heads up to 6 lb. in 
weight, while the plants in untreated soil gave an insignificant 
yield. 


ThunGt (T. H.). Peronospora parasitica (Pers.) Be By attacking 
Cabbage beads.— xvi, 5, pp. 365-366, 1 fig., 1926. 

The occurrence of Peronospora parasitica, which is often 
believed to be restricted to seedlings, on. full-grown cabbage heads 
in Holland is recorded. The mycelium of the fungus passes from 
the outer to the inner leaves. The old, yellow leaves near the 
ground are usually covered with irregular, sharply bordered, black 
spots occupied by the mycelium and conidiophores. The fungus is 
said to be known to overwinter by means of oospores, but observa- 
tions during 1924-5 indicated that the mycelium, which is highly 
resistant to frost, can also persist in cabbage leaves. Infection may 
occur in cabbage stored for long periods, the fungus in some cases 
even penetrating the parenchyma of the stem. The writer agrees 
with Gaumann (Beih. Bot Centralhl., xxxv, p. 395, 1918) that the 
Peronospora on Capsella hnrsa-pastoris is a distinct strain which 
does not attack cabbage [see also this Revie%v, i, p. 79]. Control 
may be effected by the removal of diseased material. White 
varieties are stated to be more susceptible than red ones. 


Thung (T, H.). Opmerkingen over Peronospora parasitica op 
Kool. (Bemerkungen Tiber die Kobl-Peronospora). [Observa- 
tions on Peronospora parasitica on Cabbage,] — Tijdschr, over 
Plantenziehten, xxxii, 6, pp. 161-179, 2 pL, 4 figs., 2 graphs, 
1926. [German summary.] 

This is a more detailed account of downy mildew of Savoy and 
other varieties of cabbage {Peronospora parasitica) in Holland than 
that noticed from another source [see preceding abstract]. 

The hyphae pass from one leaf to the next through the stomata. 
Sometimes they form enlargements between the leaves similar to 
those described by Magnus in the Peronospora on Gheirantims 
cheiri (Ber. Peutsch, Bot, Oesellsch., Generalversammlungsheft, p. 39, 
1894), but there was.no evidence of oospore formation outside the 
tissues. Hibernation is efiected largely by the mycelium. 

Temperature and humidity were found to exert a great influence 
on the dimensions of the conidia, The average measurements of 
conidia grown in moist chambers at 5"^ C, were 27*08 + OH 2 by 
23-30 ±0*10 /i, while the mean size of those developing at 20°, under 
similar conditions of humidity, was 23 ’49 + 0*10 by 19*59 + 0.06 /i. 
The conidia were classified in two groups, representing distinct 
biological forms of the fungus: the first characterized by short, 
ellipsoid individuals and the second by larger, elongated conidia 
with protuberant apices. The average dimensions of the latter 
group were 32*51 by 25*66 /i and of the former 26*67 by 23*13 / 4 , 
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the corresponding ratios of length to breadth being 1*26 and 1*11, 
respectively. 

The fungus was found to remain alive in cabbage stalks for 
about three months, when aseptically removed living pieces of stalk 
were inoculated with conidia. A copious formation of conidiophores 
and mycelium was obtained on the surface of such pieces. Growth 
and reproduction can take place at 3° to 4°. During the summer 
the organism is found chiefly in the lowest leaves of plants in 
the field. 

Control measures vshould include the removal of infected material 
and spraying with Bordeaux mixture. 

White (R. P.). RMzoctonia crown rot of Carrots. — PhytoiMth., 
xvi, 5, pp. 367-368, 1 fig., 1926. 

In June, 1924, following a fortnight's excessively heavy rain, 
Rhizoctonia crown rot was observed on carrots near Kansas City. 
The aflfected plants showed a decay of the bases of the central 
leaves, and in severe cases, a soft, brown, conical rot of the crown. 
Partially decayed older leaves exhibited a reddening of the leaf 
margins, but it is considered doubtful whether this symptom is 
specifically associated with the Rhizoctonia disease, since it did not 
appear on artificially inoculated plants. A species of Rhizoctonia 
resembling R. solani was isolated from diseased material and inocu- 
lated into young and almost mature carrot plants, with positive 
results at relatively high temperatures and under very humid con- 
ditions. The weft of white mycelium, which is stated by Chupp 
in correspondence to be characteristic of the Gorticium stage of the 
disease in New York, developed round the leaf bases. The species 
is evidently a weak parasite, the attacks of which could be obviated 
in abnormally wet seasons by wider spacing of the rows to permit 
free circulation of air between the plants. 

B5NING (K.). Beobachtungeu liber Vegetatiousschaden durch 
Teerdampfe. [Observations on injury to vegetation caused 
by tar fumes.] — Forsch, auf dem Gebiet dev Pflanzenkrankh u, 
der Imnmmtdt im Pflanzenreich, ii, pp. 79-88, 5 figs., 1 diag., 
1926. 

The injury caused to young beet plants by exposure to the fumes 
of smouldering tar from a railway dump is described at some 
length. The first symptom was a glassy appearance and swelling 
of the leaves, which were also abnormally dark coloured and brittle. 
Subsequently the surface of the leaves assumed a silver sheen and 
a curling or rolling of the margins was observed. The most acute 
damage, resulting in a loss of two-thirds of the crop, was inflicted 
on very young plants growing nearest to the smoking tar. Not 
only the epidermis but also the underlying layer of the assimilating 
tissue was disorganized. Similar injury was caused experimentally 
by placing tarred paper between the plant rows. Potatoes, cabbage, 
Polygoimm avicvZare, P. comjolvulus, and Atriplex sp. were also 
considerably damaged by the fumes, while graminaceous plants 
were hardly aflfected at all 
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Bomm (K.). Ueher die Empfangliclikeit von Phaseolns vialgaris 
fiir Colletotriclium lindemntiiiaiium im Liclite der Rassenlbil- 
dung des Elranklieitserregers. [On the susceptibility of 
Pliaseolus vulgaris to Oolletotrichum lindemuthianum in the 
light of the development of biological strains by the cansal 
organism.] — -Forsch. aiif dem Gehiet dev Pfianzeoikranhh u. der 
Iminuniidt im Pflanzewreich , ii, pp. 4-18, 1926. 

In continuation of his previous investigations with SehafFnit on 
anthracnose of beans {Collet otrichum lindemuthianmn) [see this 
Revie%u, iv, p. 456] the writer carried out a series of field and labora- 
tory tests at the Bonn Phytopathological Institute on the suscepti- 
bility of some twenty German and American varieties of beans to 
the biological forms a, /3, y, X 2 > X 4 ’ ^nd Xs o? the fungus [see this 
Revietv, iii, pp. 109, 110], authentic cultm^es of which were obtained 
from America. 

The results of the experiments [which are presented in tabular 
form] largely confirmed those of the American workers and showed 
that, in general, both the biological forms and the different bean 
varieties retain their character's under different environmental con- 
ditions. Only two exceptions were observed, namely, Giant String- 
less and Bountiful, which remained immune from infection by 
strain a in the Bonn laboratory tests, while in America they were 
susceptible. The wax varieties, Dattel, Wunderbutter, and Mont 
d’Or, which in Germany are highly susceptible to anthracnose, were 
only slightly attacked by form a, which caused infection, however, 
on the ordinarily resistant varieties Kaiser Wilhelm and Schwert 
Nordstern. 

The symptoms produced by form a under the conditions of these 
experiments differed strikingly from those usually associated with 
anthracnose infection. The usual salmon-pink to brownish-red, 
frequently water-soaked lesions were replaced by a brown rot of 
the tissues, sometimes characterized by the complete absence of 
sporulation. It is uncertain whether this phenomenon is due to 
the atmosphere of the damp chamber in which the experiments 
were carried out or to an actual change of virulence on the part of 
the fungus. It is thought that the Bonn form of G. lindemvihian'iim 
most closely resembles the American strain 13. 

A brief discussion is given on the problem of biological forms 
and its bearing on the relations between host and parasite. 

Muller (H. E. A.). Physiologic forms of Colletotrichiim liade- 
mnthiauTim (Sacc. et Mag.) Bri. et Cav. in the Netherlands, 
—Phytopath, xvi, 5, p. 369, 1926. 

The writer has discovered the existence of five biological forms 
of GoUetotrichum lindemwlManvum, the causal organism of bean 
anthracnose, which differ from those occurring on the varieties used 
in experiments by American investigators. Four forms were isolated 
from diseased pods oi Pliaseolus vulgaris in different parts of Hol- 
land, and one from a pod of P. multifiorus. These forms differed 
in pathogenicity and in growth and appearance of the colonies on 
culture media. All except the last produced the aseogenous stage 
in the laboratory. 
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SzEMBEL (S. J.). HeKOTopHe Ha6:)iio?];eHE[H nap; finojiorHel ro;iioBHeBoro 
rpH6a Urocystis cepulae Prost. [Some observations on the 
biology of the smut fungus Urocystis cefulae Frost.] — La 
Defense des Plantes^ Leningrad/ ii, 7, pp. 524-530, 1926, 

The observations reported in detail in the present paper were 
made by the author in 1914, on the occasion of a heavy outbreak 
of onion smut, Urocystis cepulae, in a market garden in the neigh- 
bourhood of Astrakhan. The interesting feature of the outbreak 
was that the disease occurred on a plot on which onions had already 
heavily suffered from it some ten years previously and which in 
the interval had not been used for this or any allied crop. Onions 
raised from seed sown in the plot were practically all infected, while 
onions planted as seedlings in the immediate proximity remained 
entirely immune, both lots having been raised from seed produced 
by the owner of the ground. This would indicate that the spores 
of the organism may survive in the soil for many years even in the 
absence of its host. On the ground of a number of infection 
experiments, the author believes that the onion is only suscep- 
tible to infection during the germination stage. In the region 
of Astrakhan the fungus attained its maximum virulence in 1916, 
since when it has almost entirely disappeared, as well as the onion 
mildew, Peronospom schleideni, which, some years ago, was very 
prevalent. U. cepulae was also found on the wild onion. Allium 
sabulosum, growing in sand dunes near Krasnoyarsk, on the coast 
of the Caspian Sea. 

Williams (P. H.). ‘Bamping off’ of Cucumber seedlings. — - 

Eleventh Ann. Rept Gheshunt Exper. and Res. Stat, HerU 
. fordskire, 1925, 72-75, 1926. 

A description is given of a ‘ damping-off*' of cucumbers caused 
by a species of Phytophthora differing from both P. parasitica and 
P, cryptogea, the organisms largely responsible for the damping-off 
and foot rot of young tomatoes [see this Revieiv, i, p. 373]. Soil 
inoculations both before sowing the cucumber seed and after the 
seedlings had appeared above ground, with the fungus isolated 
from diseased specimens, resulted in severe damping-off, the controls 
remaining healthy, and the fungus was successfully reisolated from 
the infected plants. Older cucumber plants do not appear to be 
susceptible to the disease. 

Comparative inoculation experiments with P. parasitica from 
tomato seedlings and the fungus from the cucumber showed that 
the former could not infect the cucumber, nor the latter the tomato. 
Mature tomato plants were infected at soil level by P. parasitica 
and both fungi were able to produce a rot of tomato fruits. 

Bewley (W. F.). Mosaic disease of the CuGumbBv.— Eleventh 
Ann. Rept. Gheshunt Exper. and Res. Stat., Hertfordshire, 1925, 
pp. 86-89, 1 diag., 1926. 

The results of investigations on the seed transmission of cucumber 
mosaic [see this Review, v, p. 142] showed that out of 2,000 seeds 
taken from diseased plants nine were found infected at the pot 
stage, and by following up the history of different batches of seed 
grown by nurserymen strong circumstantial evidence of seed trans- 
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mission was obtainecL The possibility of control by the use of 
clean seed has been tested with apparent success, although it is 
admitted that further trials are necessary before any definite 
assertions can be made. 

The belief is common among growers that the disease can be 
contracted from the soil, and an outbreak of disease among plants 
from clean seed (sown partly on old beds and partly on new) 
certainly suggested soil infection. Further critical experiments on 
this matter have been arranged, 

SeEBINOV (I. L.). 0 HOBOM MaCCOBOM aKTHHOMHKOSe nifOgOB Cjia?^KOrO 
nepi];a. [A new epidemic outbreak of actinomycosis of Sweet 
Chilli fruit.] — La Defense des Flantes, Leningrad, ii, 7,pp. 537- 
646, 3 figs., 1926. 

Sweet chillies, Ca2J8iGum annunon, are stated to be severely 
attacked by an actinomycosis' of the fruits in Bessarabia and 
in the whole region between the Dnieper and the Dniester. 
Field observations during the last four or five years suggest that 
infection generally occurs at the moment of pollination through 
the agency of insects or even of dust particles floating in the air. 
The first symptom — a pale green or brownish discoloration, gradually 
increasing in size, under which the tissues soon dry up and wrinkle 
in dry weather or develop a wet rot in rainy weather — -usually 
appears at the apex, but may also occasionally occur at the side of 
the fruit, which is finally killed. The causal organism, which 
was isolated in pure culture [and the morphological and cultural 
characters of which are briefly noted] has not been previously 
described, as far as the author is aware, and the name Actinomyces 
totschidloivskii is given to it. It stands closest to A, albus Gasp., 
from which it difiers by the dimensions of its cells (1*4 to 5-6 by 
0*35 to 1*5 fx) and by its formation in plate cultures of radiating, 
powdery colonies with a chalk-like efflorescence of oidia. Of late 
years the infection has shown a tendency to spread to the seeds of 
the sweet chilli, which are then deformed and lose their germinability 
or give rise to diseased seedlings. The disease is not transmissible 
either to the hot varieties of chilli or to other vegetables. 

Yoshy (H.). The bacterial soft rot of Pepper. — Journ, Agric, 
Exper. Stat.j Chosen [Korea], xiv, pp. 1-15, 3 ph, 1926. 

[Japanese with English summary.] 

A study has been made of the bacterial soft rot of pepper (Cap- 
sicum annuum), which affects chiefly the green fruit from the 
beginning of August onwards. The losses caused by the disease 
may amount to 10 to 20 per cent, of the yield. Infection generally 
originates in punctures made by the insect Chloridea [EeliothisJ 
assulta. The causal organism, the group number of which is 
221.2223022, is stated to be a strain of Bacillus carotovorus. It 
resembles B. aroideae [see this Review y iv, p. 196] but difiers in its 
indol reaction and pathogenicity to the Oalla lily {Calla palustris), 

Higgins (B. B.). Anthracnose of Pepper (Capsicum auuuum Ij.)— 
Phyto 2 Mth., xvi, 5, pp. 333-345, 2 pL, 1926. 

A study of anthracnose of pepper {Capsicum annuum) [see this 
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Eevieiu, iv, p, 649 ; v, p. 402] has shown that of the five distinct 
species of OLoeos'j^orium mid GoUetotrichum occurring on the fruits 
and other parts of the plant, only one, (?. piper atum E. & E., is 
actively parasitic. This comparatively rare organism attacks the 
fruits in all stages of development and occasionally produces spots 
and girdling of the stems and branches. The other four fungi, 
nameiy, (7. %igr%mn E. & H., G. sp., Olomerella piperata (Stonem.) 
S. & V. S., and G. sp., are wound parasites which enter and may 
enlarge blossom-end rot spots and other lesions on pepper pods. 
These are the forms most common in the field. 

(t. piperatrum produces circular to elliptical, depressed, dirty green 
to yellowish (later brown) spots, 1 to 2 cm. in diameter, on green and 
ripe fruits, branches, and stems. Erumpent, circular to oblong, 
yellowish-orange to salmon acervuli are formed within the epider- 
mal or subepidermal cells. The unicellular, hyaline, short rod- 
shaped conidia measure 5*4 to 6*2 by 15.5 to 18*6 /z. Its peri- 
thecial stage is unknown. 

G. nigrum has vei-y distinctive characters [which are briefly 
described] and shows evident relationship to G. tabificum [G, atra* 
mentarium] in its production of small black sclerotia. 

Glomerella piperata produces pale straw-coloured spots dotted 
with small, erumpent acervuli with black, septate, tapering setae in 
varying numbers. The continuous, hyaline, cylindrical conidia 
measure 3-5 to 6 by 10*5 to 25 /i. The perithecial stage is fully 
described. 

In (?. sp. the slender clavate asci measure 12 by 40 to 80 /x ; the 
hyaline to smoky, straight, oblong, eventually uniseptate ascospores 
6 to 9 by 12 to 18 /z; and the hyaline, short cylindrical, continuous 
conidia 4 to 6*5 by 16 to 21 p. 

G, 'pip^'^(^tum apparently penetrates the cuticle by means of a 
cutin-dissolving substance produced by the appressorium or by the 
infection tube. The mycelium secretes some toxic substance which 
kills the host cells in advance of the hyphae. The cellulose and 
hemi- cellulose membranes of the host tissue are readily destroyed by 
the fungus, but cutinized and lignified membranes are very re- 
sistant to its action. The spores come into contact with the sur- 
face of the pepper seed during the process of cleaning, and attack 
the seedlings as they emerge from the seed coat. The incidence of 
infection can be greatly reduced by soaking in water followed by 
five minutes’ immersion in a solution of 1 in 1,000 corrosive subli- 
mate or by ten minutes in 1 in 60 copper sulphate. 

Bogayong (J, R.). Antkracnose of Eggplant. — Philipp. Agric. 
Rev., xviii,.4, pp. 658-559, 1 pL, 1925. [Received July, 1926.] 

In this circular [No, 168 of the Bureau of Agriculture] a 
description is given in popular terms of the anthracnose (Gloeo- 
sporimn melongenae) of eggplants {Bolannm melongena), which is 
stated to be of frequent occurrence in the Philippine Islands. 

Gomez (E. T.). * Blight of Gabi ’ (Bhy tophthora colocasiae Kac.) 

in the Philippines. — Philipp. Agric. Rev,, xviii, 4, pp. 560- 
561, 1 pi., 1925. [Received July, 1926.] 

In this circular [No, ,169 of the Philippine Bureau of Agriculture] 


the author gives a general account of the symptoms, life-historyj 
and control of the blight disease of 'gabi' or /taro' {Colocama 
esculenta^ C, antiquorum) caused by Phytoqohthora colocasiae 
[see this Revieio, v, p. 341]. 

Hoc (P.). la© remplacement des manquants dans les Vignes 
atteintes d'apoplexie. [The replacement of missing indi- 
viduals among Vines attacked by apoplexy.] — Jowm, cVAgric, 
Prat,, xc, 24, pp. 476--478, 1926. 

In connexion with the recent ravages in French vineyards caused 
by ‘apoplexy’ [Btereum necator: see this Review, v, 592], the 
writer recommends and fully describes a special method of layering 
based on the use of shoots developing from the eyes situated at the 
axil of the first leaves. Shoots developing next to the grape clusters 
should be selected for propagation whenever possible. The grafting 
operations [detailed instructions for which are given] should be 
carried out in June or July. 

FaeS (H.) & Tonduz (P.), Station federal© d’essais viticoles a 
Lausann© ©t Domaine de Pully. Rapport Annuel, 1925- 
[Annual report for 1925 of the Federal Viticultural Experi- 
ment Station at Lausanne and Domaine de Pully.]^ — Annuaire 
Agric. de la Suisse, xxvii, 2, pp. 241-270, 2 pi., 6 figs., 1926. 

The following references of phytopathological interest occur in 
this report. Downy mildew of the vine (Peronosqoora [Plasmoparaj 
viticola) was not very severe in 1925, but, as in the previous year, 
good results were obtained in its control with ordinary [3 per 
cent.] Bordeaux mixture, with or without the addition of skim milk 
as an adhesive, and with certain colloidal copper mixtures [see 
this V, p. 276]. 

Oidium {Unoinula necator) was very prevalent during the 
period under review, especially in the central and northern regions 
of the canton of Vaud, where hailstorms caused much damage to the 
vineyards. 

The pyeiiidia and spores of coitre [livid rot of the vine or hail 
disease], caused by Goniothyrmm diplodiella [ibid., v, 7), 
have retained their viability for five years in the laboratory. 
The application of sulphur dust to freshly infected grapes failed to 
control the disease, while the admixture of sulphur with soil con- 
taining the spores of the fungus was also inefifectual. 

Encouraging results have b^een given in the control of apoplexy 
of the vine [Stereum necator : ibid., v, p. 592] by winter applica- 
tions of basic solutions of arsenical salts. 

The disease of apricots caused by Monilia \ScleTotinia'\ laoca 
[ibid., V, p. 277] is stated to be yielding to treatment in a satis- 
factory manner and a good yield was obtained in 1925. 

Libutti (D.). Comhattiamo la Peronospora della Vite. [Let us 
control the Peronospora of the Vine.] — LI stria Agric., vi 
(N.S.), 8, pp. 186-189, 1926. 

The relation between meteorological conditions and the outbreak 
of downy mildew {Peronospora) \_Plasmopara viticola'\ is discussed 
in general terms with special reference to the critical periods for the 
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application of preventive sprays. Good control was given in north- 
eastern Italy in 1925 (when the disease was very severe) by Bor- 
deaux mixture and Caffiiro powder [see this Review, i, p. 66]. In 
seasons favourable to the development. of the fungus, the application 
of dusts (sulphur mixed with 3 to 5 per cent, copper sulphate or 10 to 
20 per cent. Caffaro powder) should be preceded by liquid treatment, 
the former alone not being sufficiently efficacious under such con- 
ditions. For susceptible vines, e. g., Mai vasia, Bordeaux mixture 
should be used at the rate of to 1-| kg, of copper sulphate per 
hectoL of water, and in cases of very severe infection 125 gm. of 
ammonium chloride may be added to a neutral Bordeaux mixture. 

Serbinov (I. L.), K eTHOJiorHH ,,niBei!D;apcK0H BEHorpa^HOi ochh 
[On the etiology of the ‘variole suisse’ of the Vine.]— 
Defense des Plantes, Leningrad, ii, 7, pp, 556-561, 1926. 

The vineyards in the governments of Odessa and Nikolaieff are 
stated to have been severely attacked in 1924 by a disease until 
then unknown in the region, the symptoms of which agree with 
those briefly described by Kirchner (' Krankheiten und Beschadi- 
gungen landwirtschaftl. Kulturpflanzen/ pp. 356, 361, Stuttgart, 
1890) under the name ' schweizerische Rebenpocke V (‘ variole suisse 
de la vigne '). At the beginning of July the vine leaves, especially 
towards the apex of the shoots, developed from five to ten brownish 
or reddish spots, at first a few millimetres in diameter and gradually 
attaining the size of a pea. In time the spots coalevsced and took on 
a vivid red, or, in some varieties, a purple-red colour. The under 
side of the affected leaves was partially covered with a delicate 
whitish or greyish mycelium, on which in September and October 
developed agglomerations of spores of Macrosporium vitis Sorokin 
(described in Sorokinas book 'Some diseases of the Vine and other 
plants in the Caucasus/ Tiflis, 1892, and in Jaczewski’s ' Key for the 
determination of fungi,' Petrograd, 1917'). In some plants the shoots 
bearing affected leaves were very slow in maturing their wood, and 
showed towards the apex small swellings from 1 to 6 mm. in length 
and from 2 to 6 mm. high. These swellings hardly increased in 
size, turned brown, and dried up ; towards the end of the summer 
they entirely disappeared without leaving any traces on the shoots. 
There is evidence to show that the presence of such swellings on the 
shoots was much more an individual than a varietal feature, and 
that they appeared on vine stocks the vitality of which had been 
lowered from any cause. 

Histological examination of the diseased vines showed that the 
disease is a mixed infection, the primary part in which is played by 
Micrococcus stapkylojjhagus i. vitis Serb, and M. malolacticus Seifert, 
Macrosporium vitis being only a secondary organism. The control 
measures recommended consist in adequate applications of nitro- 
genous, potash, and acid phosphate fertilizers, and in the removal 
and burning of all infected organs of the vines. 

Marchal (P.) & Foex (E.). Bapport pliytopatliologiq.tie pour 
I’ann^e 1925. [Phytopathological report for the year 1925.] 
— Ann, des Ppiphyties, xi, 6, pp. 412-470, 1925. [Received 
, June, 1926.] 

Notes are given on the diseases occurring in France during 1925 
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on cereals; fodder crops; beetroot, potato, tobacco, and hops; 
vegetables; fruits; vines; forest trees; and exotic and ornamental 
plants. In addition to matters already noticed in this Review from 
other sources, the report contains a mass of interesting information 
from which the following passages are selected. 

Lucerne {Medicago saiiw) was frequently attacked by Uroplilyctis 
alfalfae [see this Review, iv, pp. 170, 593] at Bussy-les-Poix 
(Somme). 

Ramularia beticola was observed from early August onwards in 
the beet fields of the Aisne and reported also from Seine-et-Oise. 
Rhizoctonia violacea [R. crocoruon] occurred in the departments of 
Bas-Rhin and Lot-et- Garonne. 

Investigations have shown that the potato area afiected by wart 
disease (Synchytriiim endobioticuon) in the Bruclie valley (Bas- 
Rhin) [ibid., V, p. 321] covers at present some 200 acres, occupied 
chiefly by the highly susceptible Wohltmann and Industrie varie- 
ties. The results of local inquiries indicate that the disease has 
been present for three years, infection having been introduced with 
a consignment of potatoes from Holland. About 2()th September 
a fresh centi*e of infection was detected at Grandfontaine (Bas-Rhin). 

Details are given of the incidence of potato blight {Phytoplithora 
infestans) in different regions ; the maximum intensity of the 
disease over the greater part of Finance was recorded at the end of 
August and during September [ibid., iv, p. 763]. 

Potato wilt {C oil eto trichum atramentcmum, formerly known as 
Vermicidaria varians) [ibid., v, p* 447] was again reported in 
various localities,, generally in a mild form. Beneficial effects 
followed treatment with calcium sulphate and arsenate of soda in 
Haut-Rliin, and with nitrate of lime in the Loire valley. Numerous 
inoculation experiments with the causal organism on different 
vegetables are stated [on p. 487] to have given negative results. 

Since 1924 a disease superficially resembling wildfire [Bacterium 
tabaemu] has been observed in Alsatian tobacco plantations. 

Hop mildew {Pseudoperonospora humuli) [see this Review, v, 
p. 186] has been found to extend from Calvados and the Somme to 
Sarrebruck and Strasbourg. The presence of this disease in Bur- 
gundy and Alsace constitutes a menace to the hop-growing industry. 

Tomatoes were severely attacked in Seine-et-Oise during August 
to October by late blight (P. infestans), which particularly affected 
the fruit. Cross-inoculation experiments showed that the fungus 
isolated from tomato readily infects potato foliage, and vice versa. 
There was no difference in the degree of infection produced on 
potato leaves by the fungus from either source, and there can thus 
be no (question of biologmal forms [see also this Review, v, p. 524]. 
Spraying operations should be directed mainly towards the protec- 
tion of the fruit. 

Ascochyta hortorum attacked the stems and leaves of tomato 
plants in Seine-et-Oise. Infection was shown frequently to proceed 
from stakes used in the previous year. 

Mild attacks of mildew {Bremia lactucae) on artichokes ((Jj/mto 
scolymus) were reported from Seine-et-Oise. 

Spinach was affected by a disease thought to be related to mosaic 
in Seine-et-Oise and elsewhere. 
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Young chestnut trees {CaBtanea at Ussy (Calvados) were 
reported to be frequently attacked by mildew {MicTosphaera 
quercina). 

Poplar trees (PopuZus canadensis) in the Valois district of Oise 
were affected by the bacterial canker attributed by Delacroix to 
Micrococcus populi. P. carolinensis in the Garonne valley was 
attacked by Cenangium p^opulneum. 

The dying-off of elms [see this Review, v, p. 334], the cause of 
which remains obscure, was recorded in Picardy, the environs of 
Paris, the south-west, and probably elsewhere. 

At the conclusion of this report, on pp. 486-494, summaries are 
given of the work of the Phytopathological Stations of Brive and 
Grignon. 


Vax Hall (0. J. J.). Ziekten en plagen der cnltnurgewassen in 
IJ^ederlandsch-Indie in 1925. [Diseases and pests of economic 
crops in the Dutch East Indies in 1925.] — Meded, Inst voor 
Plantenziehten, 70, 51 pp., 1926, 

This report, which has been prepared on similar lines to those of 
previous years [see this Revieiv, iv, p. 594] contains, mZer alia, the 
following references of phytopathological interest. 

In Sumatra the quality of the potato crop was greatly impaired 
by sprain, to which the apparently immune Carman variety also 
succumbed. The disease was found to occur in a severe form on 
soil never previously used for potatoes. Slime disease [Bacterium 
sdanacearum) caused the most severe damage to potatoes on the 
Karo plateau, and in the Tjimahi district. Mosaic and leaf roll 
were prevalent, while scab [Actinomyces scabies), early blight 
(AZteraarm soZam), and black scurf [Rhizoctonia solani) are also 
recorded. 

During the period under review, the normally resistant ground- 
nut [Aracliis) \}Lypogaea?\^ varieties, Z.L. 21 and Hybrid No. 3, were 
slightly attacked by Bact solanacearum, but very satisfactory 
results were given by a number of new varieties in susceptibility 
tests on heavily infected soil. The disease caused severe damage 
on red laterite soils at high altitudes in Cheribon, Indramajoe, 
and Pekalongan, the total loss in the two first-named districts 
being estimated at 20 per cent. Sporadic attacks were reported 
from various localities. Gercospora qjersonata was prevalent in 
Soemedang. 

Vigna [oligosperma] was attacked- by Rhizoctonia [solani'] [see 
this Review, v, p. 517] during the rainy season in Besoeki, where 
pink disease [Corticium salmonicolor] and the grey dadap fungus 
{Se 2 doIasidium hogoTiense) v^^exe^ slm reported on Grotalaria ana- 
gyroides [ibid., v, pp. 253, 475] and Tephrosia Candida, C, usaramo- 
ensis is becoming increasingly liable to infection by the black leaf 
fungus [RarodieUa sqoegazzinii, see this Review, 254], which also 
occurs on other varieties of Grotalaria on the east coast of Sumatra. 
Sclerotium rolfsii was recorded on G, anagyroides, G, usaramoensis, 
and G. juncea in Cheribon and elsewhere, the last-named species 
being affected also by leaf curl. Beguelico \I)erris] was attacked 
by Ganoderma lucidum. 
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On the west coast of Sumatra the cultivation of tomatoes was 
largely prevented by Bact solanacearum. 

Brown bast of Eevea appears to be on the increase in 

Malang and the east coast of Sumatra, 30 per cent, of the trees 
ceasing production in the latter district. A decline in the incidence 
of this disease is reported from other parts. Gorticmm salmonicolor 
caused much damage in a five- to six-year-old rubber plantation 
with a rainfall above 3,000 mm. Sijkaeronema fimhriatum [Oerato- 
stomella fimhriatal was reported on rubber bark for the first time 
from the east coast. Severe injury to rubber was caused by Gcmp- 
derma \j>seudd\ ferreum and Rigidoporus microporus \FomeB lig- 
nosus : ibid., iv, p. 701 ; v, p. 54], the former affecting primarily old 
plantations and the latter young ones. Immature fructifications of 
Xylarm thwaitesii [ibid., ii, p. 576] were found on rubber roots in 
West Java. A report from Malang states that stripe canker (Rhyto- 
phthora faheri) was of importance only in densely planted rubber 
or where coffee is interspersed with the rubber. 

A disease of. cacao of unexplained origin has been reported from 
the north Bantam region, where some 400 to 500 trees were affected 
by wilting and yellow discoloration of the foliage, dropping of the 
fruit, and ultimate breaking of the entire crown. 

The obscure disease of cloves [Eugenia caryophyllata'] previously 
reported [ibid., iv, p. 80] continues to cause heavy damage in Tapa- 
noeli. 

Crown rot of oil palms [Elaeis guineensis] was virtually confined 
to two- to three-year-old plantations. A normally saprophytic 
species of Marasmius caused some injury to living fruit clusters 
and petioles of oil palm during the rains. 

A leaf disease of rice caused by a species of Scolecotrichum was 
reported from Indramajoe. 

Mosaic of sugar-cane was reported chiefly from East Java on the 
S W 3, D I 52, and E K 28 varieties. Sereh disease was prevalent 
even on the normally resistant E K 28, especially in the coastal 
regions. 

Stem rot of tobacco {Pythium spp.) caused much damage in Deli. 
Leaf spot (Cercospora nicotianae) was prevalent, and Rhizoctonia 
was observed in seed-beds for the first time. Mildew ["^Erysyoke 
cichoracearum : see this Review, iv, p. 131] was much in evidence 
in the Vorstenland; good control was secured by the application 
of sulphur dust to the soil. 

Tea was attacked hjFo7)%es lignosus, Qanoderma pseudoferreum, 
Fomes lamaoensis, and Rosellinia, while Septobasidium hogoriense 
occurred in a serious form on this host for the first time. 

Shabbies (A.). Aanual Beport of Mycologist for 1925. — Malayan 
Agaric. Jour m, xiv, 6, pp. 160-164, 1926. 

The relationship between the method of tapping and bark diseases 
of rubber, to which the author drew attention in his previous annual 
report [see this Review, v, p. 79], was strikingly illustrated in 1925. 
Various economic factors led in some instances, especially towards 
the end of that year, to deeper and less careful tapping, this 
resulting in the exposure of the tender cambial tissue which 
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rapidly dries in the sun and leaves open wounds. Over the surface 
of the wood so exposed, and round its edges, a delicate white mould 
was usually observed, frequently extending over the surface of the 
renewing bark. The mould, in which a common species 

and a species of Cephalospormm are involved, was more prominent 
where slight weeping of latex had occurred, such cases simulating 
true mouldy rot \GeTatostomella fimbriata] very closely. In most 
cases, however, the further development of the fungi was checked 
by early painting of the tapping cuts with disinfectants. 

The Keuchenius method of treatment against brown bast [see 
this Review t iv, p. 766] was tried in Malaya, with but partial 
success. 


Hansford (C. G.). Report of the Microbiologist. — Ann, Rept. 

Bept, Sei. ancl Agric, Jamaica for the year ended 31st Becemher, 
pp. 12-14, 1926. 

Both in the field and in laboratory tests, banana trash has again 
been definitely implicated in the spread of Panama disease 
{Fusarium) [c%d)ense: see this Review, v, p. 214] in Jamaica. A 
provision oi the Banana Trash Order provides for the more efiicient 
control of the movement of this material. 

On p. 10 of the report it is stated that the number of plants 
affected by Panama disease has risen from 6,698 in 1924 to 14,199 
in 1926. Infection is now said to be spreading to the mountains 
with the general migration of cultivators, who have taken suckers 
from their old cultivations with them, from the infected valleys of 
Portland, The floods of November, 1924, appear to have been 
largely responsible for the spread of the disease on the lower levels. 
On account of the continued progress of the disease, modifications 
have been made in the quarantine regulations, the area of quaran- 
tine in severely afiected regions being reduced from the prescribed 
one chain radius to one square chain. Experiments have also been 
instituted with other methods of treatment. Two resistant varieties 
imported during the year, namely, the Giant Fig from Grenada and 
the Bumelan from Surinam, will be used as parents in breeding 
work. It is stated on p. 2 of this report that encouraging results 
were also given by the Robusta variety on clay soil. 

Several specimens suspected of infection by Panama disease pre- 
sented a water soaked appearance of the bulb, which was followed 
by a soft, spongy rot of the tissues, associated with bacterial in- 
vasion. None of the internal symptoms of Panama disease was 
present, and the trouble is believed to be due to excessive water- 
logging, especially on heavy clay soils. 

Other comparatively unimportant banana diseases which are 
still present in Jamaica include Marasmius rot of rhizomes ; black 
spot disease [CerGospora musarum); Bonnygate disease 
stilbe wuwsaruon); heart-leaf rot, due to an undetermined cause ; 
and pineapple disease (Thielaviopsis paradom). 

It has recently been observed that spring plants of sugar-cane 
are much more severely attacked by mosaic than those sown in the 
autumn [see also this Review, v, p. 329]. Thus autumn planting 
considerably reduces the amount of infection in the first crop. 
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Aplm mcuidis is still the only insect definitely known to transmit 
mosaic, though various others are under suspicion. 

A severe attack of Eelminthosporium sacc/iari on young cane 
sprouts was reported from one estate. . 

Several cases of heavy infection by scab (Sporotrichum citri) 
were recorded on sour orange [Citrus aurantium] seedlings. A 
dieback of grapefruit [G, decumana], for which Cdletotrichum 
gloeosporioides was only partially responsible, was attributed largely 
to the marked deficiency of lime and potash in the soil, combined 
with high acidity. 

Omphalia flavida otmTiOidi on densely shaded cofifee during the 
damp weather early in the year. 

Mosaic of tobacco is prevalent but not serious. Black shank 
disease {Phytoplithora nicotianae) caused considerable damage to 
yirginia tobacco, amounting in one case to 20 per cent, of the crop. 

Scab {Actinoviyces scabies) was of frequent occurrence on potatoes. 
Considerable injury was caused to the tomato crop by Cladosporium 
fulvum and Septoria lycopersici, 

Bepartment of Botany and Plant Patliology. — Oregon Agric, 
Exper. Stat. Director's Bienn, Rep)t 1922-1934, pp. 66“73, 
1924. [Received August, 1926.] 

In addition to matters which have already been noticed from 
other sources, this report contains the following points of interest. 

Virus diseases of the potato appear to be greatly on the increase 
in Oregon, rugose mosaic [see this Review, iii, p. 548] being most 
important, while mild mosaic, witches' broom [ibid., iv, p. 55], leaf 
roll, spindle tuber, leaf rolling mosaic, and giant hill [ibid., v,p. 179] 
also occur. Preliminary researches denote the urgent necessity for 
the widespread adoption of seed selection, the use of isolated sites 
for planting (at least 300 ft. from any other potatoes), and systematic 
roguing from the beginning to the end of the season. 

Cane fruits [Rubus spp.] are liable to various disturbances possibly 
due to a virus, namely, ‘webbing', ‘pencilling', and ‘attenuation' 
of the foliage. Red raspberries in western Oregon are subject to 
severe infection by rust {Phragmidium imitam). 8 e 2 Jtoria xubi 
is stated to be responsible for serious damage to loganberries 
loganohaccus] and to Himalaya and Mammoth blackberries. 

An extensive survey has shown that from 80 to 90 per cent, of 
mature trees in prune and peach orchards are sufiering from heart 
rot, decay being present in 30 to 40 per cent, of the wounds inflicted 
in pruning, whilst on apple trees up to 11-5 per cent, of pruning 
cuts were infected. In carefully tended orchards, however, there 
was only a comparatively small percentage of decay. Bordeaux- 
linseed oil paint has proved to be an excellent covering for wounds, 
being practically innocuous to the exposed cambium, apparently 
air-porous, and not hard enough to interfere with callus growth, 
whilst its effects persist for at least three years. 

In connexion with some experiments in the control oi Rhizoctonia 
[solani'l in potatoes, it was observed that less disease developed in 
a heavily infected crop grown from seed treated with corrosive 
sublimate than in one raised from apparently clean, untreated seed. 
Preliminary experiments in the substitution of dusts for liquid 
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preparations in the control of late blight [Phytophthora infestam^ 
have given very encouraging results. 

Lucerne in the Willamette Valley and in southern Oregon was 
severely attacked by a fungus believed to be identical with Sclero- 
tinia trifoliorum, which was noticeably more prevalent on fields 
recently used for clover or fertilized with manure from clover hay. 

Copper carbonate and sulphur dusts were tested for the control 
of onion smut [Urocystis cepulae\ but the former caused a marked 
reduction in germination and neither produced nearly as good 
control as formaldehyde [see this Review, iv, p. 251]. 

The results of an extensive series of rod-row tests on the value 
of dusts in the control of bunt of wheat [Tilletia tritici] showed 
that four high-grade brands of copper carbonate, containing 60 per 
cent, or more copper, gave practically equal control. In cases of 
slight infection, four low-grade brands, containing 10 to 22 per cent, 
copper, were just as efficacious as the high-grade brands, but they 
proved markedly inferior under conditions of heavy artificial con- 
tamination. No better control was given by the use of 3 or 4 oz. 
per bushel than by 2 oz., except where the infection was excessive. 
Du Pont semesan, corona 620, and seed-o-san were approximately 
equal in efficiency to the low grades of copper carbonate. 

Cheat grass (Bromus secalinus), which is largely grown in the 
Willamette Valley as a hay crop, is very liable to smut (Ustilago 
hromivora), and a small test was made of various seed treatments 
for the control of this disease. Semesan and copper carbonate, both 
applied in excess quantity, reduced infection from 8*5 to 0 and 0-14 
per cent., respectively. Good results were also given by the copper 
sulphate dip (1 lb. per 5 galls.), and by ten minutes’ immersion in 
hot water (130° F.) after 5-| hours’ pre-soaking, the latter treatment, 
however, causing some injury to germination. 

PoETER (R. H.). A preliminary report of surveys for plant 
diseases in East China. — Plant Disease Rep^orter, Supplement 
46, pp. 153-166, 1 map, 1926. 

This report deals with the writer’s observations of plant diseases 
in eastern China since the autumn of 1923. Most of the diseases 
recorded are common in the United States also, but data concerning 
a number of others, some of importance, have been reserved for 
incorporation in a future report. 

Both loose and covered smut of barley (Ustilago nuda and U, 
hordei) are coextensive with the distribution of the crop ; stripe 
disease {Helminthospormm gramineum) is also prevalent. 

During the wet season of 1925, Pkysoderma zeae-maydis was 
quite common on maize in the region of Nanking. The average 
percentage loss from this disease is 3, the corresponding figures for 
smut (17, maydis) [U. zeae'] and leaf spot (if. sp.) being 4 and 7, 
respectively. * 

Kaoliang (sorghum) was extensively affected by leaf spot (Gerco- 
spora sp.) round Kaifeng (Honan Province), the average loss being 
5 per cent. The corresponding figures for loose kernel smut 
{Sphacelotheca cruenta), anthracnose {CoUetotrichum lineola)^ leaf 
stripe {Septoria pertusa), and head smut (Sorosporium reilianum) 
were 4, 4, 4, and 3, respectively. 
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f [Italian] millet [Setaria italica] was in certain cases affected to 

I the extent of 50 per cent, by smut {Ustilago crameri), the average 

I loss from which was 8 per cent. Downy mildew {Scleros^jora 

graminicola) appears to be widespread in the north, the average 
I loss being 6 per cent. This is one of the most common and destruc- 

j tive diseases of the millet. Rust {Jlromyces leiotodermiis Sydow) is 

I also widely distributed, causing an average loss of 5 per cent. 

I Flag smut of wheat (Urocystis tritici) seems to be almost as 

i prevalent as loose smut (Ustilago tritici), causing losses ranging 

from a trace to 20 per cent. 

j Broad beans (Vida f aba) suffer considerably from rust (Uromyces 

I fabae) and mosaic every year in the Lower Yangtse Valley, 

i Anthraenose of cotton (Glomerella gossypii) is very common on 

American varieties, the native ones being apparently less susceptible. 

Downy mildew of rape [^Brassica sp,], caused by Peronospora 
parasitica, is very common in the spring during damp, cool weather 
in the Yangtse Valley, while leaf spot (Alternaria hrassicae) is 
practically ubiquitous. 

A, hrassicae is also very prevalent on cabbage, which is further 
attacked by a destructive bacterial rot in wet weather. 

A number, of fruit diseases, mostly common and cosmopolitan, 
are also listed. 

I ISKAILSKY (W. P.). Bakteriophagie xind Ffianzenkrebs. [Bacterio- 

i plant cancer.] — Gentralbl. filr Bald., Ab. 2, Ixvii, 

I 8-15, pp. 236-242, 1 pi, 1926. 

1 The bacteriophage of Bacterium tumefaciens was isolated from 

tumours artificially produced on Beta vulgaris by inoculation with 
I the crown gall organism. Tests of its heat-resisting capacity 

I showed that at a temperature of 70° C. the bacteriophage was 

1 destroyed, while at 55° it was scarcely affected. As a result of 

experiments to determine the effect of other species of micro- 
organisms on the bacteriophage, it was found that the latter was 
present in the filtrate seven days after its contamination by other 

species of bacteria and in the inoculated soil sample after seven 

days’ incubation at 30°. It was found impossible, however, to 
isolate the bacteriophage from one-day-old cultures of BacL tume- 
faciens, although eleven filtrations were made. Strains of the 
Bacterium resistant to the bacteriophage exist, as out of nine 
j cultures isolated from tumours of B. vulgaris only two were dis- 

! integrated by the action of the bacteriophage. The difiiculty of 

isolating Bact. tumefaciens from the tumours and the small number 
, of bacteria contained in the latter are ascribed to the presence of 
the bacteriophage. 

Eriksson (J.). Aide-m6moire relatif a de nonvelles reckerches 
sur la rouille des c6r6ales. [Memorandum relative to new 
investigations on cereal rusts.]— JKet;. Veg. et Ent AgHc., 

xiii, 1, pp, 111-116, 1926, 

The author outlines, in considerable detail, with bibliographical 
references, a scheme for the further investigation of problems 
^ awaiting solution with regard to the five cereal rusts: Fuccinia 

H ' ' B b : 
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glumarumj P. graminis, P. dispersa^ P. triticina^ and P. coronifera 
{P.loliil 

Petki (L.). Lo state attxiale di alcune question! concersienti le 
rnggini dei cereali. [The present situation with regard to 
cereal rusts.]— P. Staz, Pat Veg,, vi, 2, pp, 89-107, 1926. 

The author calls attention to the need for extended research on 
cereal rusts (Puccinia spp.) in Italy, where these rusts cause severe 
damage: With this object in view he gives a general account of 
the principal species and their biological forms. 

From the practical standpoint the constancy of biological forms 
is regarded as having been demonstrated, and the necessity of 
determining what forms occur in Italy in order to ascertain the 
degree of resistance to each of them possessed by the cereal varieties 
cultivated is emphasized. . The possibility of the existence of still 
unknown forms has, however, to be borne in mind, and also the 
danger that newly selected varieties may prove susceptible to 
existing forms to which the cultivated cereals now grown are 
resistant. 

Gonzalez Fkagoso (R.j. Las ‘ royas ’ de los cereales. [Cereal 
rusts .] — BoL Estac, Pat Veg,^ i, 2, pp. 41-48, 4 figs., 1926. 

In this paper the author describes the morphological and biological 
characteristics of the species of Puccinia most prevalent in Spain. 
Although it is generally believed that the black rust (P. graminis) 
is the only species responsible for the severe losses to cereals 
recorded in the country, it is stated that a number of other species 
are of frequent occurrence and cause considerable damage. 

Black rust (P. graminis) is particularly severe in the mountainous 
districts and in the province of Cuenca wherever the alternate host, 
barberry (Berberis vulgaris and P. hwpanica), is common. The 
excellent results* obtained in other countries in the control of this 
disease by legislation enforcing barberry eradication are briefly 
outlined, and emphasis laid on the importance of similar steps being 
taken in Spain. 

Brown rust of rye (P. dispersa) is very prevalent, the aecidial 
stage occurring on Anchusa^ Lycopus, and probably other Boragina- 
ceae. The orange rust of wheat (P. triticina) is also common. 
There is some doubt if the aecidia of this species are produced on 
Clematis or Thalictrum [see this Review, v, p. 25] or both. It is 
certain, however, that the uredospores and teleutospores can develop 
and be propagated without the formation of aecidia. 

Yellow rust (P. glumarum) is extremely widespread and causes 
severe damage to cereals in general. Crown rust (P. coronifera) 
[P. lolii] of oats also attacks Lolium species. The aecidial stage 
is found on the common buckthorn (Rhamnus cathartica) and on 
P. alpina. 

The aecidial stage of barley rust (P. simplex), which attacks both 
wild and cultivated species of Hordeum, occurs on Ornithogalum 
umbellatum and less frequently on 0. narbonense. 

In discussing means of control apart from eradication of the 
alternative* host, the importance of breeding immune varieties 
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and the selection of varieties suitable to the local conditions is 
emphasized. 

Nicolas (G.). Les ronilles du Ble a Mosilon (Haute-Garonne) en 
1924 et 1925« [Wheat rusts at Monlon (Haute-Garonne) in 
1924 and 1925 j— -Rev. Path Veg, et Ent xiii, 1, pp. 75- 

82,1926, 

The author contrasts his own observations made in 1924 and 
1925 on the Monlon estate (in the south-west of France) with those 
of other observers in diflferent parts of the country from 1921 to 
1925, as regards the influence of meteorological conditions on the 
development and spread of Puccinia glumariim, P, triticina, and 
P, graminis on wheat. ^ ■ 

The dominance of P. triticina as compared with P. ghimarum 
at Monlon in 1924 and the opposite condition in the following year 
is attributed to moisture and temperature fluctuations rather than 
to varietal resistance. Though in both cases a similar percentage of 
moisture on the leaves is necessary for uredospore infection, P. 
glumarum is better adapted to lower temperatures thanP. triticina, 
The low incidence of the former in 1924 was probably the conse- 
quence of drought in February and early March, the subsequent 
rain causing only a feeble development of this rust in comparison 
with P. h^Uicina, In 1925 February was wet and P. glmnaruvi 
severe, while subsequent dry periods hindered P. triticina during 
the months when the temperature was more suitable for its develop- 
ment. 

It would appear from the author’s data that the average weight 
of grain in 1925 was lower than in 1924. This is thought to have 
been due to the activities of P. glumarum in 1925, though the 
dryness of June probably had some efiPect. In the south-west of 
France, where the harvest is gathered early in July, the damage 
caused by P. graminis is, as a rule, of minor importance. 

The apparently contradictory fact that the yield in France in 
1925 was above* the average is attributed to the extended use of 
selected varieties. 

Rust in pasture and lambing. — Neu) Zealand Jour m of Agric,, 
xxxii, 6, p. *378, 1926. 

Careful investigations by qualified veterinarians in the Hawke’s 
Bay district of New Zealand failed to confirm the prevalent belief 
among farmers that rust [^Puccinia spp.] in pasture land causes a 
decline in the birth-rate of lambs. 

Henning (E.). Annn nagra ord om mojligheterna for en rationell 
ntrotning av Berberisbnsken. [A few more observations on 
the possibilities of a rational system of eradication of Barberry 
hu&heB^’l—Landtmannen, ix, 24, pp. 472-473, 1926, 

Keferring to a recent paper by Lindfors on the work of barberry 
[Berheris vulgaris'] eradication in Sweden [see this Review J y, 
p. 602] the writer briefly traces the development of the campaign, 
from the early stages in 1894, to the present day. Proposals are 
made for the participation of agricultural instructors, college 
students, and others in the work of eradicatiou, which should also 
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be utilized in the relief of unemployment. Spraying the bushes 
with a formalin solution (1 kg. in 75 L of water) is recommended 
as a possible means of control which, if practicable, would be very 
economical, the treatment costing only about 1 ore [under one 
farthing] per bush. 

KhAKBUSH (S.). Recherclies cytologiiiues siir les Bles parasites 
par Piiccinia glumarum. [Cytological researches on Wheats 
attacked by Puccinia glumarum.^ — Rev, Path, Veg, et Ent, 
Agric., xiii, 1, pp. 92-110, 1926. 

The author, after a brief summary of the mechanical and physio- 
logical theories of susceptibility and resistance to rusts in cereals, 
describes certain cytological reactions observed by him in varieties 
of wheat differing in their degree of susceptibility to yellow rust 
{P'wccmia ghimarwm). 

The different degrees of resistance presented by varieties of the 
same species and even by individual plants of the same variety are 
attributed to a variation in the reaction of the plastidome to rust 
infection. Immunity is, in fact, regarded as the consequence of a 
rapid histolysis of the chloroplasts in the infected tissues. 

In susceptible wheats, the cells and their inclusions apparently 
maintain, for the most part, their normal structure, but there is a 
copious secretion of fat from the plastids of the host tissue. This 
fat, which is present instead of starch in the young leaves of wheat, 
is liberated in considerable quantity into the cytoplasm in the cells 
of susceptible varieties when attacked by rust, whereas in those of 
resistant plants, or in cells distant from the parasite, no fat can be 
demonstrated in the cytoplasm. The secreted fat in the former 
case collects in large globules and then breaks up into fine drops 
which are absorbed by the hyphae of the fungus. In the resistant 
wheats the chloroplasts become deformed and disintegrated, without 
any liberation of fat, when the mycelium attacks the cells. Plasmo- 
lysis sets in and the cell contents become collected in a disorganized 
mass. Finally death of the cell supervenes, with a more or less com- 
plete destruction of the cell contents. In resistant wheats the 
vacuome is also affected and there is an accumulation of phenolic 
compounds in the cell sap, in the form of a metachromatic precipi- 
tation. [This paper is a condensed account of work which is 
more fully described in the author’s ' Recherches cytologiques sur 
la resistance des cdrdales (bids) a la rouille jaune Puccinia glu- 
marumJ These Fac, Sci, Paris, 101 pp., 9 pL, 5 figs., 1926.] 

Peitchakd (E. W.). Wheat pickles. Laboratory experiments 
with various pickling media. — Journ, Dept, Agric, South 
Australia, xxix, 9, pp. 781-786, 4 figs., 1926. 

The effect of various bunt (Tilletia tritici) disinfectants on the 
germinative energy and subsequent development of treated Caliph 
wheat seed grain was investigated both on sound and damaged 
grain. 

With sound grain, germinated on moistened cloth and in soil, 
copper sulphate (11b. in 10 galls, for 15 mins.) had some slight 
detrimental effect, whilst formalin (1 lb. in 40 galls, for 15 mins.) 
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was slightly beneficial and copper carbonate (2 oz. per bnsh.) was 

Similar treatments with damaged grain, however, showed that 
copper sulphate caused severe injury in all eases, whilst lormalin 
caused no damage to seed germinated on cloth, but had a sliglitiy 
harmful effect in soil. Copper carbonate was definitely deleterious 
on cloth and slightly less so in soil, 

Sutton (G. L.). Copper powders for the prevention of Tball smut 
in Wheat. — Journ. Dept. Agric. Western Australia, 2nd Ser,, 
iii, 2, pp. 246-253, 1926. 

This is a brief account of experiments made in 1922-5 at the 
Chapman and Merredin Experiment Farms, Western Australia, to 
test the efficacy of various preparations for the control of ball smut 
of wheat [Tilletia levis and T. triticij. The results of the 1922-4 
experiments confirmed the efficiency of copper carbonate (2 oz. per 
bushel), but showed that this efficiency is lessened somewhat in eases 
of excessive infection. Sulphur (4 oz. per bush.) was quite unsuit- 
able, and corona copper carbonate, containing 20*8 per cent, copper, 
was about as effective as copper carbonate (about 50 per cent, coppei*) 
when used at twice the rate of the latter. Dehydrated copper sul- 
phate (2 oz. per bush.) proved efficient, but as the price ot* copper 
carbonate had fallen in 1923 to Is, 2d, per lb. there was no need for 
its further investigation. 

Further tests in 1925 of six commercial brands of copper car- 
bonate (46 to 53 per cent, copper), of smutol (copper oxychloride), 
and of copper acetate indicated that all these substances, with the 
exception of the lower dose of copper acetate (1 oz, per bush.), 
efficiently controlled the disease, although, as the season was not 
favourable to smut, the results cannot be accepted as conclusive. 

Krosby (P.). Hoeu spirings- og Tbeisings fors^k med korn. Et 
bidrag til belysning av var spiremetodikk. [Some germina- 
tion and steeping experiments with cereals. A contribution to 
the elucidation of our germination technique.] — 31ekl, Norges 
Landbruksh0jskole, vi, 4, pp. 241-290, 1 fig., 1 diag., 8 graphs, 
1926. [German summary.] 

A series of experiments [full details of which are given] was 
carried out at the Norwegian Agricultural College, Oslo, in 1925-6, 
primarily to test the relative efficacy of filter paper and sand for the 
germination of cereal seed. The effect on germination of treatment 
with germisan (30 minutes’ immersion in 0*25 per cent.) or uspulun 
(one hour’s immersion in 0-4 per cent.) was also tested in connexion 
with seed damaged by bad harvest weather or by infection with 
B'peQim oi Fusariuon, As]pergillus,.Mucor, hsLQtQvm, 

The results of the experiments [presented in tabular form] 
showed a marked stimulus to germination and subsequent develop- 
ment from both the treatments, with a considerable increase of 
yield. ^ These effects were particularly noticeable in the case of oats 
and winter crops generally. Treated seed-grain showed a higher 
coxTelation than untreated between laboratory and field germina- 
tion figures, especially where the filter paper method was used. 


Paeisot. lie pi6tizi du B16. [The foot rot of Wheat.]— 

rencliis AcacL cVAgfic. de France, xii, 20, pp. 565-569, 1926. 

The results of recent experiments conducted at Rennes [Ille-et- 
Vilaine, Brittany] on the influence of various fertilizers on the 
development of foot rot of wheat [OjpHo&oius graminis and Le2)to- 
s^jhaeria her^ootrichoides: see this Review, v, pp. 415, 416] showed 
that the application, two days before sowing, of superphosphates at 
the rate of 80 kg. per hect. reduced the amount of infection from 
i4*59 to 5 per cent. The corresponding figures for basic slag 
(80 kg.), phosphate of lime (80 kg.), and lime (1800 kg.), respec- 
tively, were 6-02, 6*25, and 7-08 per cent. On the other hand, 
nitrogenated sylvinit, chloro-hydrate of ammonia, urea, an cl 
nitrate of soda (each 25 kg. per hect.) increased the incidence 
of foot rot to 23-47, 30-52, 23*22, and 21*08 per cent., respectively. 

Taking 100 as the representative figure for a healthy plant, the 
following are the values for an individual affected by foot rot : 
tillering, 91*67; fertile haulms, 84*87 ; weight of plant, 59*23 ; 
weight of ears, 55*18; total weight of grain, 49*28; weight of a 
single grain, 57*96. 

It would appear from field observations that foot rot is promoted 
by all cultural methods tending to stimulate development beyond 
a certain point, such as early sowing in straight rows at a favour- 
able depth ; the use of large seed grain ; dense sowing ; the appli- 
cation of excessive quantities of nitrogenous or potassic fertilizers : 
and the use of certain new varieties inclining to profuse tillering 
and having a poor root system. Contrary methods, tending towards 
belated vegetation, may be counted upon to reduce the amount of 
infection. 

[The discussion following this paper and embracing various 
practical aspects of the disease is reported on pp. 569-577.] 

PetBI (L.), Osservazioni sul *mal del piede’ del Prumento. 
[Observations on ‘foot rot’ of Wheat.] — BolL R, Staz. Pat, 
76^., vi, 2, pp. 174-178, 1926. 

Morphological studies have shown that the foot rot of ‘ Ardito ’ 
wheat occurring in the neighbourhood of Rome during the spring 
of 1926 was caused by Leptosphaeria herpotrichoides. The attack 
was, however, limited to the autumn-sown crops, those sown in 
December, J anuary, and February remaining immune. The author’s 
observations indicate that there exists a relation between the time 
of sowing and the incidence of the disease, but this relation is not 
constant and is influenced by the soil temperature and soil moisture : 
if a mild temperature has been maintained throughout the winter, 
foot rot is liable to injure even the late-sown wheat. 

Infection above soil level occurs more frequently with Lepto- 
sphaeria than with Ophiobolus [graminis]. The mycelium pene- 
trates the leaf sheath at the base of the stem as observed by 
Gaudineau and Guyot [see this Review, v, p. 415]. 

, The author’s experiments show that a decrease in the normal 
acidity of the sap occurs in infected plants, the range for tissues 
already infected by T. herpotrichoides being Pjj 7*8 to 8*0 ; for non- 
infected tissues of infected plants 6*0 ; and for the tissues of healthy 
plants 5*5 to 6*0. It is suggested that this change in reaction 
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represents a necessary condition for tbe activation of enzyme secie- 
tipn by the mycelium, by means of which it can act on the cyto- 
piasmic proteids of the hosts. It is also probable that the mere 
secretion of a soluble alkaline salt may determine the death of the 
cells before the peneti'ation of the mycelium into the^ tissues 
actually occurs. This supposition is strengthened by the frecjuent 
intracellular course of the hyphae in recently infected tissues. 

Slight plasmolysis was observed in cells of the^ chlorenehyma 
placed in contact with neutral or alkaline sap from infected tissues, 
but this was absent in cells exposed to the sap when rendered acid 
or when boiled. 

The chief factor determining the efficacy of the sulphuric acid 
treatment in the control of cereal foot rot appears to be the date ot* 
the application, which should be before the mycelium passes from 
sheaths to stem, but whether the treatment further acts by increas- 
ing the acidity of the infected tissues is not known. 

CuRZr(M.). La " puntatura ’ delle cariossidi di Frumento e una 
nitova specie di Alternaria. [‘Dot’ of Wheat cariopses and 
a new species of AlteTmiricL'] — Riv, Pal. Veg,, xvi, 5—6, pp. 135- 
136, 1936. 

The actual cause of the brownish-black discoloration of the 
scutellum of the wheat grain, of frequent occurrence in Italy, is still 
much disputed. 

The author has recently found in association with the disease a 
species of not hitherto recorded,' and which is named 

A. peglionii. Isolations almost invariably yielded this fungus and 
in no case was Cladosporium [see this Review, v, p. 355] or A. tenwis 
found to be present. A full description of the cultural and morpho- 
logical characters of this new species is given, together with a Latin 
diagnosis. It is said to differ from A. tenuis in its initially hyaline 
mycelium, short chains of conidia, and geniculate conidiophores. 

The infesting mycelium does not appear to be limited solely to 
the teguments of the scutellum, but extends across and under the 
pericarp and into the grooves of the grain, frequently as far as the 
bearded apex. In several cases the grain showed no external dis- 
coloration, but, on examination, the inner part was found to be 
obviously infected. . 

Dtjcomet (V.). A propos de la forme ^cidienne de Fuccinia 
simplex. [On the aecidial form of Pmcinia simplex.^ — Rev. 
Path. Veg, et Ent Agric., xiii, 1, pp. 86-91, 1926. 

The “author has succeeded in producing the aecidial stage of the 
barley rust, Puccinia simplex, on Ornithogalum umhellatum under 
greenhouse conditions at Grignon. 

Under natural conditions, however, there is an apparent lack of 
relationship between the intensity of cereal rusts and the occurrence 
of aecidia. The author states, for example, that he has never yet 
seen either or Ornithogalum attacked in the open field, 

but this has no evident influence on the incidence of P. triticina 
and P. simplex. In a similar way, no aecidia were found on 
AncAusn, recognized as the alternate host of the rye rust, P. di- 
spersai until after the rye harvest ; Rhamnus cathartica is also 
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frequently absent near oat fields badly infected by crown rust 
(P. coronata) [P. lolii]. 

According to the observations of Kiihn and Eriksson with refer- 
ence to the black rust of wheat (P. graminis), the area liable to be 
directly infected by the aecidial host is very limited. But in 
certain districts of France the generalization of the disease is 
noticeable over considerable areas, no doubt as a result of an ex- 
tension of the primary foci, and the constitution of secondary ones, 
by means of uredospores. What is not yet clear is whether the 
absence of the aecidial host may interfere with the prolonged pro- 
pagation of the fungus. The destruction of the aecidial host is 
without doubt to be recommended, but whether or not this is a 
wholly adequate means of control is questionable. 

Dickson (B. T.). Two epimycetous fungi. — Trans. Roy. See. of 
Canada^ Section V, Ser. Ill, xx, 1, pp. 113-115, 5 figs., 1926. 

The first of the two fungi discussed in this paper was obtained 
during the course of field experiments in Quebec on the control of 
oat smut {Ustilago levis), when collections were made of smutted 
heads which were completely covered with a white to pale straw- 
berry-pink fungus. This organism, which is named Acontium 
nstilaginicola n. sp. (a diagnosis in English being given), developed 
freely on various media, such as potato dextrose agar. The hyphae 
are hyaline, septate, slender, measuring 2 to 3 yu, vaguely branching 
or forming synnernic strands. The sporiferous branches are normal 
to the hyphae, slender, 12 to 40 in length, and tapering to a 
point, on which conglutinate conidia are borne in a pellucid glome- 
rule, containing up to 60 spores. The conidia are hyaline (pink in 
mass), cylindrical with rounded ends, and 1 to 1-5 by 5 to 7*5 /z. 
The parasitic nature of this fungus is as yet undetermined. 

The second epimycetous fungus dealt with is Hyimmjces inae- 
qimlis, which was found parasitizing Amanita riihescens in Quebec. 

CoFKMAN (F. A.), Tisdale (W. H.), & Bbandon (J. F.). Observa- 
tions on Corn smut at Akron, Colorado. — Joiirn. Anier* Soc. 
Agron,, xviii, 5, pp. 403-411, 1926. 

During the period 1920 to 1923, inclusive, data were obtained on 
some of the factors influencing the infection of maize by smut 
{Ustilago zeae) at the United States Dry-Land Field Station, Akron, 
Colorado. 

The percentage of disease wms found to vary in different seasons 
according to meteorological conditions. In 1921, which was 
characterized by scanty precipitation in May and June, followed 
by moderate rainfall and comparatively high temperatures, the 
incidence of infection was 25*5 per cent., compared with 18*54 per 
cent, in 1922 (moderate rainfall throughout the season and high 
temperatures in July and August), and 4*24 per cent, in 1923, when 
heavy precipitation occurred early in the season, followed by slight 
rainfall and low tempex'atures for the rest of the growing period. 

The results of varietal susceptibility tests [which are presented 
in, tabular form] showed that strains of Swadley maize grown from 
1920 to 1922 showed marked differences in degree of infection, 
some producing consistently less smut than others [see ihh Review, 
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V, p. 2241. Ear-row progenies from the same parent ear-row some- 
times displayed marked differences in susceptibility, while in other 
cases they were very similar, all strains in the latter case showing 
either high or low percentages of smut. These results are thought 
to have a practical bearing on the breeding of smut-resistant strains. 

Petri (L.). Ricerclie stille cause del disseccamento dei IiiMoni in 
proviucia di Messina. [Researches on the causes of wither- 
tip of Lemons in the Province of Messina.] — Boll, R, Staz, Pat, 
Veg.^ Yi, 2, pp. 108-118, 2 figs., 1926. 

During the last six years the lemons growing in the S. Teresa 
Riva area of Messina [Sicily] have been severely affected by a 
wither-tip disease, which attacks the buds and the tips of the twigs. 
The disease is first noticeable in January, reaches its maximum 
intensity in March, remains dormant during the summer months, 
and renews its activity in September and October. The drying up 
of the twigs gradually extends down to the larger branches and the 
main stem, the actual time taken before the tree dies varying from 
two to three years for trees 30 to 40 years old to a single vege- 
tative period. A rounded, sunken, brown blotch may appear on 
the fruit, but this is not very frequent. Leaves have not been 
found to be directly attacked, and the roots are also unaffected and 
develop normally. 

The only parasitic fungus found early in the disease is a Golleio- 
trichiom, probably C, gloeosporioides, but the wide distribution of 
this species when contrasted with the comparatively limited area in 
which wither-tip has damaged the trees suggests that it is not the 
sole agent responsible for this disease, which is regarded as one of 
the forms of ' mal secco the epidemic outbreak of which on citrus 
and other fruit trees has recently attracted attention in Italy [see 
this Revmv, iii, p. 523], 

The parasitic nature of (7. gloeosporioides under certain conditions 
has been clearly demonstrated. Infection spreads from the top to 
the -base within the woody tissues of the branches and then to the 
base of the stem. A yellowing of the branches and loss of the 
leaves occurs, however, before any traces of the mycelium are found 
in the inner tissues: The fungus does not appear to attack normally 
healthy trees, except on parts weakened through physiological 
causes. The author's inoculations of young buds and shoots of 
vigorous lemon trees resulted in only a limited infection, with a 
gummosis of the cambium which was arrested before much spread 
had taken place. Investigations in badly attacked orchards indicate 
.that the principal factor predisposing lemons to infection is the 
lack or insufficiency of carbonate of lime in the soil. 

Peyronel (B.). studio Morfolbiblogico e sistematico di tin fungo 
■parassita dei ]Limoni nel Messinese (Colletotricliuni gloeo- ' 
sporioides Penzig). [Morphological and systematic study of 
a parasitic fungus on Lemon trees in Messina {GoUetotrichum 
gloeosporioides Benzig).]—£olL E. Staz. Pat, Fea., vi, 2, 
pp. 118-134, 8 figs., 1926. 

Following on Petri’s investigations on wither-tip of lemons in 
Messina [see preceding abstract], the author made a detailed study 
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of the morphological characteristics of the causal fungus, and has 
definitely identified it CoUetotricku'Yn gloeosi^orioides. His ob- 
servations were limited to green shoots from lemon trees sent from 
Messina in the spring of 1925, and consequently it has not been 
possible to determine the limits of variability of the fungus. 
Abundant mycelium was found in the infected tissues, but fructifi- 
cations were somewhat scarce. Pure cultures were obtained and 
compared with cultures of 0. gloeosporioides isolated from leaves 
and branches of orange trees growing in Eome. The fungus was 
also compared with the material issued by Penzig in his ^ Fungi 
agrumicoli fase. v. Notwithstanding the limited material to hand 
and its relative homogeneity, a remarkable degree of variation and 
a pronounced polymorphism in the conidial fructifications were 
found. The latter are formed in the epidermis, which is ruptured 
by the vertical preskire exercised by large paraphyses which develop 
in the young acervulus. These paraphyses are very variable in 
shape, being sometimes divided by septa into swollen, vesicular 
cells, sometimes more filamentous and branched, especially at the 
margins of the acervulus, and sometimes unseptate and resembling 
cystidia. The form and dimensions of the acervuli, setae, and 
conidia correspond closely to the diagnosis and specimens of (7. 
gloeos^oorioides Penzig. The fungus was, however, limited almost 
exclusively to the twigs in the specimens from Messina and rarely 
attacked the leaves, whereas Penzig and other observers state that 
the disease caused by the typical G. gloeosporioides aiFects also the 
leaves and fruit. 

The cultures from material collected on orange leaves in Eome, 
on which the acervuli were furnished with large vesicular para- 
physes, produced acervuli deprived of setae, but the Messina cultures 
sometimes showed setae typical of the genus GoUetotricImm. An 
ascigerous stage, which corresponded closely to Glomerella cingu- 
latdy developed in abundance, more particularly in the Messina 
cultures. 

Peybonel (B.). Di alcuue Peronosporacee iiiferiori causanti 
alterazioui dei frutti degli Agrumi. [On certain lower 
Peronosporaceae causing deterioration in Citrus fruits.] — Boll. 
R. Staz. Pat, Veg,^ vi, 2, pp. 171-173, 1926. 

Since 1921, a disease of lemon fruits has come to the notice of 
the author at the Eome Plant Pathology Station, from various parts 
of Italy (Viterbo, Liguria, Messina). From the affected tissues a 
Phycomycete was readily isolated, and was provisionally identified 
as a species of Blepharospora, A similar fungus was recognized 
on diseased orango fruits from Liguria and Eome. 

Affected fruits show first a brown and then a dark violet colora- 
tion, comme3icing as circular patches on the rind and subsequently 
spreading irregularly. The tissues of the rind become softened, 
and a disagreeable odour is noticeable. 

The fungus has not yet been definitely identified, but is thought 
to be a Phytophthora and to be distinct from Pythiacystis citro- 
phthora. Oospores were produced in culture and the symptoms 
correspond closely to a lemon and orange rot produced artificially 
by the author by inoculations with a fungus originally identified 
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Phytopliihora terrestris^ but now considered to be a species of 
BlepharosfOTay isolated from lupins [see below, p. 672]. 

Caene (W. M.). Exanthema. (A die-back of Orange trees.)— 
JouTTb. De^pt, Agric, WesteTTh AustTalico, 2nd Ser., iii, 1, pp. 59— 
62, 4 figs., 1926. 

In this paper the author describes in popular terms the exanthema 
disease of the orange in Western Australia, where it occurs princi- 
pally on light or gravelly soils with a stiff or gravelly sub-soil [see 
this Review, iv, p. 411]. Favourable results are said to have been 
given by a single application of Bordeaux mixture (4-4-40) in 
August or September. 

Johns (B.). Anthracnose or black spot. — South African Frwit 
Grower, xiii, 6, p. 165, 1 pi., 1926. 

Anthracnose or black spot [Golletotrichuioi gloeosporioides^ is 
stated to be common on oranges from the Transvaal, where it seems 
to be very prevalent. It lowers the market value of the fruit and 
reduces its keeping quality. 

Good results have been obtained, in tests made by the author 
for the control of this disease, by the application of Bordeaux 
mixture (6-3-J~-100) at the fruit setting stage, and monthly up to 
a few weeks before ripening; spraying after the fruit is picked 
in order to destroy any spores remaining on the trees is also 
recommended. The burning of all affected windfalls is considered 
important. 

Baetholomew (E. T.) & Robbins (W. J.). Internal decline (endo- 
xerosis) of Eemons,, IV. Tke carbohydrates in the peel of 
healthy and endoxerotic fruits. — Amen Journ, of Botany, 
xiii, 6, pp. 342-354, 1926. 

In continuation of the first-named writer’s previous investigations 
[see this Review, v, p. 421], quantitative determinations were made 
of the carbohydrates, especially the pentoses and pentosans, in 
healthy lemons and others affected with internal decline. 

The tissues used in the tests were taken from the peels of nearly 
mature fruit, the carbohydrates being extracted from the albedo, 
or white portion of the peel, by methods similar to those used by 
Spoehr {Garnegie Inst Washington RubL 287, 1919). 

A remarkably large quantity of carbohydrate material was found 
to be present in the albedo of the lemon peel, from 50 to 62 per 
cent, of the dry matter being composed of material calculated as 
earbohydrates. 

The polysaccharides hydrolysed by 1 per cent. HCl constitute 
from 24*7 to 35 per cent, of the dry weight of the tissues, the 
diseased fruits containing from 5 to 17 per cent, more than the 
healthy ones. The mono- and disaccharides, which varied between 
13*5 and 344 per cent., are not consistently higher either in diseased 
or healthy tissues. . 

The ratio of the hexosans to the total carbohydrates was found 
to be always less in the diseased than in the healthy lemons of the 
same lot [average 0T31 against 0-279], while that of pentosans to 
total carbohydrates was greater [average 0-443 against 0-232], and 
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the ratio of pentosans to liexosans mueh greater [average 5*3 against 
0-9] in diseased than in healthy fruit. The diseased tissues contained 
39 to 63 per cent, more pentosans than the healthy ones, and the 
results of the writers^ analyses indicate that these were formed at 
the expense of the liexosans. 

Kexd (F. M.). The storing of Iiemons. — Journ, Agric. 

Victoria, xxiv, 5, pp. 292-303, 3 figs., 1926. 

The author discusses in this paper the storing and curing of 
lemons, the successful accomplishment of which is said to be vital 
to the citrus industry of Victoria. 

Experiments showed that the best results were obtained with 
fruit picked while still green and about 2-| in. in diameter. Of the 
various storage treatments tried, wrapping the lemons in common 
tissue paper and packing the fruit in chaff proved most efficient, 
while in the cooler southern districts storing in sawdust without 
wrapping was equally effective. 

The enormous annual loss due to the blue mould {Penicillium 
italicum) and green mould ( P. oUvaceum) [P. digitatuml might 
be largely eliminated by more careful handling of the fruit during 
picking and subsequently. The fruit should be handled quite as 
carefully as eggs to avoid those small injuries through which these 
fungi enter. In New South Wales treating the fruit with 5 per 
cent, borax solution at 115® F. for 5 minutes has given good results 
[see this Revieiu, v, p. 422]. Brown rot {Pythiacydis [Phytophthoral 
citrophthora) [? or P. hibernalis : ibid., v, p. 296] results in a virulent 
form of decay, but chiefly attacks fruit that is picked too ripe. 
The organism is found in the soil, so lemons growing near the 
ground should not be picked. The disease can be controlled by 
dipping the lemons before storage in a formalin solution, 1 in 
10,000, or in a solution of permanganate of potash, |lb. in 500 galls, 
water. The vaseline treatment of lemons [ibid., iv, p. 422] causes 
a physiological breakdown characterized by an orange discoloration 
and attributed to the interrupted respiration. 

Hopkins (J. C.)v An introductory note on two bacteria causing 
an internal rot of Cotton bolls. — Ann, of Ap)pl- PioZ., xiii, 2, 
pp. 260-265, 1926. 

Two bacteria, referred to as 0. 1 and F, 3, were isolated from 
Durango cotton bolls grown from imported seed at St. Augustine, 
Trinidad, both of which were shown by inoculation experiments to 
be capable of producing a similar internal rot of at least five varie- 
ties, namely, Pima, Sea Island, Durango, Acala, and Lone Star. 
The symptoms, which begin to develop in four days after inocula- 
tion, include discoloration of the seed-coat and lint and a water 
soaked appearance of the internal tissues of the boll wall, extend- 
ing sometimes to the exterior. Later the endosperm and cotyledons 
of the seed are attacked and rotted, the entire contents of the loculus 
becoming a soft, pulpy mass. 

A species of ColletotHchnm was associated with 0. 1, and com- 
bined inoculation experiments with the bacterium and fungus 
resulted in the development of typical anthracnose spots on bolls 
of four varieties. Hence 0. 1, like Bacterium nialvacearum {St, 
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Vincent Off. Gm.ylS, 1918), is capable of preceding CoUetotriclmm, 
but owing to its weak degree of parasitism it is not likely to prove 
important except in conjunction with anthracnose. 

Particulars are given of the morphological and cultural characters 
of both organisms. The group number of 0. 1 is 222.22235 and 
that of r. 3, 222.1 1 110. The latter, which forms whitish, gradually 
darkening colonies and grows rapidly, is thought to be of the same 
class as that reported from India by Ballard and Norris [see this 
Mevieiu, lit V* 367]. 

Ludwigs [K.]. Krankheiten an Sierpflanzen. [Diseases of orna- 
mental plants.] — Blnmen- und PJianzenbau, xli, 12, pp. 176- 
178, 5 figs., 1926. 

Brief notes are given on the following diseases of ornamental 
plants. A yellowish spotting, followed by shrivelling, of the 
flower-buds occurred on Innocence hyacinths, accompanied by a 
flattening and cohesion of the flower-stalks. The latter pheno- 
menon was observed also in the Konigin der Weissen variety. ^The 
condition is believed to be due to metabolic disturbances arising 
from excessive applications of nitrogen. Yellow rot of hyacinths 
{Psendomonas hyacinthi) [see this Review ^ v, p. 611] and Botrytis 
[cinerea'] on tulips were also reported. Lilies of the valley were 
also affected by a stunting and premature shrivelling of the blossoms, 
thought to be due to excessive applications of nitrogen in conjunc- 
tion with the drought of 1925. Primula ohconica and pelargoniums 
suffered from an obscure disease characterized by dwarfing and 
sometimes also by curling of the foliage. 

Abends (G.). Krankheitsersdieintingeai bei Primula ohconica. 
[Pathological symptoms in ohconica^ — Blumen- und 

xli, 6, pp. 92-93, 1926. 

Brief notes are given on a chlorosis of Primula ohconica charac- 
terized by a yellow or whitish mottling of the leaves. The condi- 
tion is stated to be due to soil acidity caused by artificial fertilizers 
or over-manuring, and may be remedied by the substitution for leaf 
mould of a good compost with an admixture of acid-free peat, 
sand, and, if necessary, clay. Two or three applications, at weekly 
intervals, of a solution of 0-5 gm. ferrous sulphate and 0*5 gm. 
sodium nitrate per litre of water have also given good results. 

Laubebt (E.). Bemerknngen ssum diesjahrigen ungewdlmliclieii 
Auftreten des Yeilchenrostes. [Observations on this year’s 
unusual manifestation of Violet rust.1 — Die Kranke PflanzCt 
iii, 6, pp. 103-105, 1 fig., 1926. . 

The symptoms of violet rust (Pt6ccimc& violae) are briefly de- 
scribed. Pale green, somewhat protuberant spots of variable 
dimensions (up to 10 mm.), covered with the orange-yellow aecidia 
of the fungus, are formed chiefly along the mid-rib on the under 
side of the leaf. Aecidia are c^casionally found also on the upper 
side of the leaf and frequently occur in lines of 1 to 15 cm. by 0-5 
to 2 mm, on the slightly swollen petioles. The writer’s attempts to 
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transmit P. violm from wild to cultivated violets have been 
uniformly unsuccessful, suggesting the existence of two or more 
biologic forms of the fungus. On the wild violet the disease 
appears in a more conspicuous form, characterized by large spots 
on the leaves and malformations of the petioles and stalks, with 
occasional infection of the secondary leaves and sepals. There 
would seem to be little prospect of practical control of the disease. 

Agostini (Angela). Osservazioni sul parassitismo e sullo 
sviluppo del * Colletotrichum omiiivomm ’ Halst. [Observa- 
tions on the parasitism and development of Golletotrichum 
omnivorum Holst]— Riv. Pat Veg., xvi, 5-6, pp. 137-144, 
1926. 

Further cases of leaf disease of Asiyidistra lurida, in which the 
leaves become spotted and lacerated, were observed last year at a 
number of localities in the province of Siena, Italy. The causal 
fungus, ColletotTicImm omnivorum [see this Revieiu, iv, p. 740], is 
said to live normally as a saprophyte in dead tissues and only in 
certain cases to become parasitic. It is thought to overwinter as 
dormant mycelium in the dead tissues of the plant. 

Nishimuea (M.). Studies in Plasmopara halstedii. II. — Journ. 
GolL Agrio. Hokkaido Imper, TJniv. (Sapporo, Japan), xvii, 1, 
pp. 1-61, 5 pL, 1926. 

In connexion with a cytological study of the causal organism of 
sunflower blight {Plasmopara halstediv) [see thisRevieio, ii, p. 815], 
full details of which are given, it was observed that conidiophores 
may develop on the underground stem and the roots, emerging 
through the middle lamellae of the epidermal cells in the latter 
case. The conidia on these conidiophores are larger than those on 
the leaves. 

Haustoria are developed in any cells in which nutriment is 
available, two or three being formed simultaneously in the same 
cell under favourable conditions. New haustoria are generally 
produced .only in the growing part of the mycelium. W ell-developed 
haustoria have short, thick necks. 

Two methods of absorbing nutriment may be observed. The 
haustorium may penetrate the cell wall through an abnormal 
thickening which finally disintegrates at its apex, so that the 
haustorium comes into direct contact with the cytoplasm, or the 
haustorium may advance into the host cell without outgrowing 
the protective thickening of the wall, which keeps pace with its 
progress but finally becomes somewhat gelatinized and allows the 
passage of nutrient material from the cytoplasm without complete 
disintegration. 

A plasmatic sheath is often formed round the cell wall thickening 
before penetration by the haustorium, and sometimes remains for a 
short time after this process is accomplished. This is evidently an 
additional protective measure on the part of the host cell. 

The average dimensions of the haustoria are 4 to 10 /x in breadth 
and 4 to 12 /4 in length, but they occasionally reach a size of 25 g. in 
either dimension. , . ^ 


TogasHI (K.). ■ On a new species of Altemaria causing a leafspot 
disease of Gomplirena gloliosa Xi. — Siill. iTiipcr. GolL A.gTic, 
and Forestry (Morioka, Japan), ix, pp. 1-16, 4 figs., 1926. 

In August, 1924, the writer observed a peculiar leaf spot disease 
of Gom 2 :)hrena globosa (Amaranthaceae) near Kyoto, Japan. The 
first symptom is the development of dark reddish-purple spots, 
gradually expanding to a maximum diameter of 8 mm., mostly on 
the lower and middle leaves of the plants. The colour of the spots 
ranges from pale smoke-grey in the centre of the dry part to acajou 
red (Ridgway s Color Standards) on the outer side of the surround- 
ing border. The spots sometimes coalesce and the affected leaves 
wither prematurely. 

The conidiophores of the fungus arise from the stomata and are 
generally brown, simple, amphigenous, mostly epiphyllous, 65 to 123 
by 5 to 8 fi, and with one to five septa. The conidia are brown, 
smooth-walled, elongate-obclavate to obclavate, with long, septate 
beaks, and are generally borne singly at the apex of the conidio- 
phores, or occasionally in a short chain. The conidia have 5 to 14 
transverse septa, while longitudinal septation was observed only in 
6-4 per cent, of those examined. The extreihe dimensions of the 
conidia were 56 to 216 by 11 to 20 jx (average 126-06 + 0.87 by 
14*21 +0*065 fx). The fungus is referred to the genus Altemaria 
as a new species, A, gomphrenae, an English diagnosis being 
given. 

At room temperature in summer (30° 0.) the conidia germi- 
nated within three hours, and in 36 hours new conidia were 
produced. The cultural characters of the fungus are briefly 
described. 

No infection was obtained on G. globosa or other members of the 
Amaranthaceae by inoculation with conidia produced in culture, 
whereas those developing in nature caused the typical symptoms of 
leaf spot. The germ-tubes of the conidia on the natural host pene- 
trated the epidermal walls directly or occasionally entered through 
the stomatal apertures. 


Roldan (E. F.). Bacterial wilt of Marigold, or Amarilla. — 
PhiUp) 2 x Agric., xv, 1, pp. 37-40, 3 figs., 1926. 

In ^ October, 1925, a bacterial wilt of [African] marigold or 
amarilla (Tagetes erecta) was observed at the Los Banos College of 
Agriculture, Laguna, Philippine Islands. The general symptoms of 
the disease resembled those caused hy Bacterimn solanacearumy to 
which the organism isolated from affected plants also approximated 
closely in cultural, morphological, and biological characters [which 
are briefly described]. The Philippine organism is stated to be 
slightly larger than Smith’s original strain, but the difference is not 
considered sufficient to separate the two forms. The marigold bac- 
terium was found to be capable of infecting tomato, potato^ tobacco, 
and castor bean (iJicm'W;® comm-ums), while a strain of the same 
from tomato also caused slight symptoms on pepper and 
{Solami-m melongena) as vrell as on the above-mentioned 

hosts. 
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Ducomet (V.)^. Ise RMsaoctone violet et ses liotes. [The violet 
Khizoctonia and its hosts.]— Path. Veg. et Ent. AgHc., 
xiii, Ij pp. 33-38, 1926. 

The author records in this paper the results of an extended search 
for host plants of the violet Rhizootonia [R. croeorum], particularly 
in relation to the occurrence of this disease on lucerne, which has 
been attacked regularly in the Lot-et-Garonne Department (France) 
during recent years [see this Review, ii, p. 371], although clover, 
which is very susceptible in both Germany and Denmark, was only 
found infected in 1925 for the first time. Apart from sugar beet, 
carrots, and potatoes, on which the disease occurs every year even 
when the land has been free from lucerne for some years, no other 
cultivated plants were found affected, whilst numerous weeds [a list 
of which is given] were more or less heavily attacked. 

Excluding woody plants, the total number of hosts recorded for 
this fungus is stated to be 59 species, belonging to 44 genera and 
including 20 different families. Of these, 52 were found in the 
lucerne fields in question, but not less than 28 of them were immune 
and the others showed considerable differences in susceptibility. 
The possible existence of biological forms of the fungus is discussed, 
but the author considers it is safer at present to regard this varia- 
tion in susceptibility as due to meteorological factors. 

No mature basidial fructifications were discovered, although the 
author found sheaths of red dish- violet mycelium around the bases 
of plantains [Plantago spp.] in infected luceime fields [see also this 
Review, iv, p. 247]. These sterile fructifications resemble Hypoch- 
nas violaceus of Eriksson, a name which is said to be untenable as 
it has previously been used for a distinct parasite of trees. 

With regard to the control of the disease, it is recommended that 
lucerne should not be grown for more than three years consecu- 
tively, whilst cleaning of the land, deep cultivation, wider use of 
sainfoin [Onobryohis satival and Lotus, which are scarcely ever 
attacked, should contribute largely to check the spread of this 
disease. 


Peykonel (B ). Isolamento della ^ Blepharospora ’ del Iiupiuo. 
[Isolation of Blepharospora from the Lupin.] — Boll. R. Staz, 
Pat Veg., vi, 2, pp. 160-161, 1926. 

Since 1920, the fungus responsible for root rot of lupins {Lupinus 
albus) has been under observation in the province of Rome. It 
was originally identified as Phytophthora terrestris [P. parasitica], 
a fungus known in America to cause stem rot of lupins, buckeye 
rot of tomatoes, and gummosis of citrus trees. Inoculations in 
green tomatoes did, in fact, result in the production of symptoms 
corresponding exactly to those of buckeye rot. Later, however, 
the fungus was recognized to be a typical Blepharospora, and it is 
now under further study. 

The disease is most prevalent in impermeable soils, and often 
occurs simultaneously with other fungi such as Ghalaropsis thie- 
lavioides and Pestalozzia lupinA \GeratophoTum setosum : see this 
Review, v, p. 391]. 
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■Delwiche (E, J.). Tests of strains of Red Clover from various 
sources.— Joiirn. Amer. Soc, Agrom^ xviii, 5, pp. 393-403, 
1926. 

This progress report of a test of red clover strains from various 
parts of the world for suitability under Wisconsin^ conditions con- 
tains references to the reaction of the different varieties to mildew 
[Erysq^he 2^olygon{]. 

A study of the data collected indicates that foreign seed is not 
generally well adapted to cultivation in Wisconsin. Seed of Italian 
origin was particularly liable to disease, with which a high degree 
of winter killing is closely correlated. 

Oppenheimer (H. E.). Bie Therapie der Baumscliulkranklieiten.. 
[The therapy of nursery diseases of trees.] — Angew, Bot., viii, 
3, pp. 137-146, 1926. 

The writer briefly discusses the liability of young nursery trees 
to diseases of a specifically juvenile character and suggests some 
measures for their control. Among the fungi mentioned, Ventiiria 
denclritica [F. inaequalis] and F. pirina [on the apple and pear, 
respectively] may be controlled by the application of 1 to 2 per 
cent. Bordeaux mixture. Apple mildew {Fodosphaera leueotricha) 
and American gooseberry mildew {Spliaerotlieca mors-uvae) require 
frequent applications of cosan (0-5 per cent.), as well as drastic 
pruning ; the latter disease is stated to be amenable also to 0*5 per 
formalin. Oak mildew [ilicTosp>haeTa quercina] has been found 
to yield to fortnightly applications of cosan. The use of sodium 
chloride solutions against this disease is not recommended, on 
account of their tendency to injure the foliage. 

The destruction of infected material is the only known treatment 
against wood-dwelling organisms, e. g., Btereum purpyureum on 
apples and plums, Sderotinia cinerea on sour cherries, Nectria 
cinnabarina (the importance of which is stated to be widely under- 
estimated), and Verticillmm alho-atrum. The last-named fungus 
causes a wilt of maples {Acer spp.) which is probably associated 
with the previous cultivation of potatoes. 

Gummovsis of stone fruit trees, which is said to be more important 
than any of the above-mentioned diseases, sometimes causes heavy 
damage on clay soils, and has so far resisted all attempts at control. 
Lighter soils are to be recommended, especially for cherries. 

Gardinell (H. a.). Fire blight can be controlled. — Amer, Fruit 
Grower, xlvi, 2, pp. 9, 52-53, 5 figs., 1926. 

Fireblight [Bacillus amylovorus] msbj attack apple, pear, or 
quince trees in one or more of three ways. Blossom blight, which 
is generally restricted to seasons with an abnormally early spring, 
is the most destructive of the current year’s fruit crop. Twi^ 
blight is the most common form of the disease, while crown and 
root blight frequently passes unrecognized, which may account for 
frequent failures in the eradication of infection. Practical methods 
for the control of the disease include a systematic examination of 
the orchard during the early autumn, the surface soil being removed 
to expose the base of the upper roots for inspection f frequent 
dormant applications to all large wounds on the limbs, trunk, and 

■ cc ■■ . ■ ■ ■ ■ ■' ’ 
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roots of some good preservative compound, e.g., high grade coal tar 
diluted with creosote oil or Barrett & Co.’s ‘plastic elastigum ’ 
(which has been found especially useful in root and crown work) ; 
grafting by the so-called 'bridge’ and ' approach ’ methods [brief 
notes on which are given] ; and disinfection during the spring and 
summer with cyanide of mercury (4 gm. per pint of water) plus 
commercial glycerine (3 pints) [see this Review, iv, p. 175]. 

Schubert (K.) & Eichter (K.). Stndien znr Bekampfnng des 
Apfelmeltanes (Podosphaera leucotricha) und einiger anderer 
Ohsthaumschadlinge pilzliclier nnd tierischer Art. [Studies 
in the control of Apple mildew {Podospliaera leucotrima) and 
some other fungous and animal pests of fruit trees.] — Angew, 
Bot, viii, 3, pp. 146-167, 5 figs., 1926. 

The writers describe at some length a series of laboratory and 
field experiments in the control ' of apple mildew {Podosphaera 
leucotricha) and other fungous diseases by means of castor-oil 
potash soap emulsions of hydrocarbons with phenols [see this 
Review, v, p. 44], bases, and mixtures of hydrocarbons with phenols 
(all obtained from gas tar), and a preparation of tar components 
known as pomastin. The hydrocarbons fractioned as follows: 160° 
to 200° C., 25 per cent.; 200° to 250°, 50 per cent.; and 250° to 
300®, 25 per cent.; the phenols distilled at 250° to 300° and the 
bases at 240° to 250°, respectively. 

Preliminary field experiments were conducted at Buschbell, near 
Cologne (where the severity of the disease is stated to be steadily 
increasing year by year) on heavily infected ‘peach-red summer 
apple’ trees. Two hydrocarbon-phenol-soap preparations (2*54- 
246~4‘0 and 2*52-2*55-4*0per cent., respectively), gave satisfactory 
results in the control of the fungus, this action being attributed to 
the phenols in the mixture. None of the other preparations proved 
ejEcient, the bases, and the synthetic phenol-hydrocarbon mixtures 
causing defoliation. 

Hydrocarbon and phenol preparations were also tested in the 
laboratory for their action on the spores of P, leucotricha, Fiisi- 
cladium dendriticum IVehttiria inaequalis\, Monilia l^Sclerotinid] 
fructigena, and the highly resistant Botrytis cinerea. The hydro- 
carbons exerted, at the most, a repressive action on germination, 
but the high boiling phenols (230° to 320°) were found to possess 
fungicidal properties of varying degree. The dosis letalis of the 
phenols boiling at 270° to 275° C. for S, fructigena was 0-033 per 
cent, (ten minutes’ immersion); for P. cinerea, 0-16 per cent, (five 
minutes’ immersion); for P. leucotricha, 0*025 per cent, (fifteen 
minutes’ immersion); and for F. inaequcdis, 0-05 per cent, (fifteen 
minutes’ immersion). The low boiling phenols (up to 230°) gave 
much less favourable results, the 0-33 per cent, solution of one with 
a boiling point of 200°, for instance, requiring twenty minutes’ 
immersion to produce a retardation of growth in B. cinerea similar 
to that accomplished by a 0-1 per cent, solution of a high boiling 
phenol in five minutes. Neither P. cinerea nor P. fructigena was 
killed after forty minutes’ immersion in the low boiling phenol at 
0*33 per cent. 

Completely satisfactory results were obtained* in all field experi- 
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ments with pomastin at a concentration of 2*5 per cent. In one 
plot, previously heavily infected, 50 per cent, of the treated trees 
(peach-red and Schlosser^s Griinling) were entirely free from ^mil- 
dew, while in the other cases the infected shoots had died off and 
been replaced by fresh, healthy ones. The treatment should be 
applied in January or February at the latest, in order to obviate all 
risk of damage to the buds. Success is stated^ to be further largely 
dependent on the thoroughness of the applications and the choice of 
suitable weather conditions (absence of wind and direct sunshine). 

Excellent results were also given during the summer in the con- 
trol of Fusicladmm on pears [F. rose mildew [Sphaero- 

theca pamiosa], a>iid American gooseberry mildew [/S. onors-iivae], 
with a phenol preparation known as pomastin S (0*5 per cent., 
containing 0*25 per cent, of the effective principle). In laboratory 
experiments spores of P. leucotricha and F. inaeqwalis were 
destroyed by fifteen minutes’ immersion at 0*025 and 0-05 per cent., 
respectively. 

The paper concludes with a brief discussion of the fungicidal 
action of the phenols, which are considered likely to prove of great 
importance in plant protection. 

Powdery mildew. Kesults of experiments. — Fruit World of 
Australasia^ xxvii, 5, p. 221, 1926. 

In this paper [which follows a reprint of the report by P. H. 
Thomas: see this iii, p. 722] the Tasmanian Government 

Assistant Fruit Expert describes the results of comparative experi- 
ments with atomic sulphur (1 lb. in 10 galls, water) and iron sul- 
phide (1 gall, lime-sulphur 27° Beaumd, 2-| lb. sulphate of iron, 40 
galls, water) for the control of powdery mildew of the apple 
^Podosphaera oxyacanthae]. Applications were made at the 
‘ delayed dormant ’ period and at the ‘ calyx stage ’. 

Both treatments resulted in a reduction of the mildew,- but very 
little difference could be discerned between the treated plots. At 
the calyx stage the controls showed 6 to 8 per cent, more affected 
shoots than the sprayed trees, and the second spraying appeared 
to check the disease almost completely. The iron sulphide plots 
had a slightly better quality foliage throughout the season, but the 
final results showed that atomic sulphur gave slightly better control. 

Zeller (S. M.). European canker of pomaceous fruit trees. — 

Oregon Agric, Exper, Stat. Bull, 222, 52 pp., 23 figs., 1 map, 
1926. 

A very comprehensive account is given of the symptoms, mor- 
phology, physiology, and pathogenicity of Europkn canker of 
apple and pear trees {Nectria galligenaf with special reference to 
western Oregon conditions. 

A study of the life-history of the fungus in relation to seasonal 
conditions showed that the macroconidia {Gylindrocarpon mali) 
are liberated from the first autumn rains until December or early 
J anuary, and again from early to late spring. As(?ospore discharge 
occurs over a period of about 90 days between autumn and late 
spring. The majority of infections have been found to occur 
during the autumn through fresh leaf scars, and to some extent 
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through wounds, such as those inflicted by the woolly aphis (-Erio- 
soma lanigera and E. pyricola), which also aids in the dissemination 
of the spores. 

The optimum hydrogen-ion concentration for the growth of the 
fungus was found to be Pjj 4-2 to 5-2, which corresponds to that 
of the sap of apple and pear bark (4*2 to 5*0 and 4*4 to 4*8, respec- 
tively). The optimum temperature for growth was provisionally 
placed at 18° to 24° C. 

New infections may be controlled by one application of Bordeaux 
mixture (4-4-50) as late as practicable. Other measures for the 
eradication of the disease include orchard sanitation, excision of 
cankers, and the treatment of wounds with Bordeaux paint, made 
by stirring linseed oil into powdered Bordeaux. 

The most susceptible varieties of apple in Oregon are Northern 
Spy and Winter Banana; and of pears, Anjou, Bose, Howell, Surprise, 
and Old Home. 

The taxonomy of the causal organism is discussed and a biblio- 
graphy of sixty titles appended. 

Plagge (H. H.) & Maney (T. J.). Cold storage investigations 
with Wealthy Apples, Fifth Progress Iteport. — Iowa Agri, 
Exper. Stat Bull. 230, pp. 59-72, 7 figs., 3 graphs, 1925. [Re- 
ceived August, 1926,] 

In continuation of their previous investigations [see this Review, 
iv, p. 676], the writers carried out a further series of cold storage 
experiments with Wealthy apples from Charles City, Iowa. The 
fruit was packed in standai'd commercial bushel baskets and sub- 
jected to a total of sixty different conditions, including combinations 
of (a) maturity at picking time ; (&) delay in storing ; (c) percentage 
of total ai-ea of each apple showing red colour ; (d) use of oiled 
paper wraps ; and (e) the cold storage period. The dates of picking 
ranged from 27th August to 11th September, and the fruit was 
stored at 32° F. with a relative humidity of 80 to 85 per cent. 

Scald occurred only on the apples picked on the eaidiest date and 
stored immediately. It may be concluded, therefore, that this 
disease is closely correlated with immaturity at picking time. 
Oiled wraps were very effective in preventing this disturbance, the 
incidence of which on immature fruit was reduced by their use from 
33-5 to 5 per cent. Of the immature, unwrapped apples exposed 
to a temperature of 70° for five days, 90 per cent, developed scald, 
which did not occur at all in wrapped fruit under similar conditions. 

Early picking combined with delayed storage was found to 
induce soft scald, as was also the case with Jonathans [loc. cit.]. 
This disease was practically eliminated by the immediate storage 
of either immature or mature fruit. Oiled wraps were not 
uniformly successful in the prevention of soft scald. 

The quantity of apples affected by rots from skin injuries 
amounted to 11 per cent. 

Carne (W. M.). Crinkle of Japanese Plums. — J own. Dept. Agric* 
Western Australia, 2nd Ser., iii, 2, p. 175, 1 fig., 1926. 

In this brief note the occurrence is recorded in several localities 
of Western Australia of a diseased condition of the fruit of Japanese 
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plums \lPT%mis saZicwa], characterized by the presence of dark, 
hard, depressed, irregular areas which may cover over one half of 
the fruit. The surface of these areas is much pitted or wrinkled. 
Usually only a few fruits are affected, but in bad cases, particularly 
with the Kelsey variety, the trouble may extend to a considerable 
portion of the crop. The disease is stated to be associated with 
high temperatures and drying winds, especially where the soil 
tends to be on the dry side. 'The only control measure recommended 
is the replacement of the very susceptible Kelsey variety by more 
resistant ones. 

Guyot (L.). Essais de lutte pratique centre la cMorose du 
Packer. [Trials for the practical control of chlorosis of the 
Peach.] — Uev. Path. Veg. et Ent. Agrie,, xiii, 1, pp. 66-69, 
1926. 

Peach trees in the Rhone valley are stated to be suffering 
severely from chlorosis, the cause of which has not yet been clearly 
ascertained. 

Spraying experiments conducted at Guilherand-les-Saint-P4ray 
(Ardeche) in 1923 and 1924 demonstrated the possibility of tem- 
porary control of the disease by the application of iron sulphate 
solution. The leaves of trees treated, after pruning in November, 
with solutions of 15, 20, and 40 per cent, strength retained their 
colour throughout the summer and on the 1st July the green foliage 
contrasted remarkably with the chlorotic appearance of the leaves 
on the neighbouring trees. In some cases fruit was produced on 
trees which had borne none for several years. A similar treatment 
the following year gave the same results, but it was found that the 
effect is not maintained during the second year after treatment. 
The use of a solution containing at least 20 per cent, iron salts is 
advocated. This method of control, which is both simple and in- 
expensive, should be applied each year throughout the orchard and 
not only to isolated trees. The addition of an effective fungicide 
to the iron sulphate solution for the simultaneous control of 
chlorosis, leaf curl [Tai^hrina deformans]^ and possibly Goryneum 
IheijeTinckiil may also prove practicable. 

Cherry leaf spot. — Neio Jersey Agric, Exper. Stat, Girc. 191, 2 pp., 
1 fig., 1926. 

Leaf spot of cherries [Coceomyces hiemalis], which sometimes 
causes considerable damage in New Jersey, may be controlled by 
clean cultivation and by the following spray schedule: dry-mix 
sulphur-lime (8-4-50) [see this Review, v, p. 311] for the petal fall 
spray and also when the fruit is the size of small peas ; lime-sulphur, 
1 in 40, (a) shortly after picking, (6) a fortnight later, and (c) three 
weeks after (6). 

Nattbass (R. M.). Experiments on the control of American 
Crooseberry mildew. — Ann, RepL Agric, ^ Sort Res. Stat, 
Long Ashton, Bristol, for 1925, pp. 102-104, 1926. 

Spraying trials for the control of gooseberry mildew [/SpAaero- 
theca mors-uvae] carried- out on a plantation of Whinham’s 
Industry at Cheltenham in 1925 with the following fungicides 
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made up with 100 galls, of water in each case : (a) 4 pints ammo- 
nium polysulphide, 5 lb. soft soap; (h) 10 pints soda-sulphur com- 
pound with soft soap ; (c) 19 lb. washing soda, 11 lb. soft soap ; and 
{d) Burgundy mixture 15-34-100. 

Two applications were given, the first on 28th April, just after 
the setting of the flowers, and the second on 5th June, except in the 
case of Burgundy mixture, where only the second spray was given. 
The resulting percentages, by weight, of mildewed fruit picked on 
23rd-25th June were 4*2, 2-2, 4-5, and 22-3, respectively, whilst the 
controh gave 43*7 per cent. 

[This paper is reproduced in Journ. Min, Agric., xxxiii, 3, 
pp. 265-268, 1926.] 

Bbiton- Jones (H. R.). A note on the leaf spot disease of Black 
Currants. — Ann, Rept, Agric, Hort, Res, Stat,, Long Ashton, 
Bristol, for 1925, pp. 105-108, 1926. 

The defoliation of black currant bushes from the leaf spotting 
fungus, Pseudopezim ribis is common throughout the western 
counties of England, and is especially prevalent on the variety 
Baldwin. The author considers that this is due to the fact that 
Baldwin is a weak grower and heavy cropper, and states that 
bushes which are pruned hard and manured freely, so encouraging 
strong growth, do not become seriously affected with this disease. 
He is of opinion that the frequent sprayings recommended in the 
United States against leaf spot are impracticable in England, and 
that hard pruning, with liberal manuring, may ofler a satisfactory 
method of control. 

Ashby (S. F.). A wilt disease of Bananas. — Trop, Agriculture, iii, 
6, pp. 127-129, 1926. 

In December, 1925, the writer’s attention was drawn to the 
presence near Sangre Grande, Trinidad, of a bacterial disease of 
Giant bananas agreeing in every respect with that described by 
Borer {Proc, Trinidad Agric, Soc,, x, p. 109, 1910; Phytopath., i, 
p. 45, 1911). The organism isolated from the dirty white or brown 
alkaline exudate from the infected vascular bundles was a short 
rod, often in pairs, measuring 1-5 by 0*5 fi and showing polar stain- 
ing in smears and motility in young broth cultures. On steamed 
potato slabs the growth turned from dirty white to jet black. The 
organism was also isolated from plants of the Red Fig variety. 
Positive results were given by- inoculation experiments on the Gros 
Michel and Sucrier varieties, while attempts to produce the disease 
on Giant and Red Fig bananas failed. In the successful cases the 
organism was recovered from the vascular bundles of the pseudo- 
stems and bulbs. Its morphological and cultural characters, so far 
as they have been ascertained, agree with those of Bacterium 
solanacearum, and inoculations on tomato and tobacco seedlings 
produced symptoms identical with those recorded for the wilt 
caused by this bacterium. The virulence of the pathogen towards 
tomato and tobacco plants was found to be enhanced by passage 
through those hosts. 

The results of these investigations are thought to justify the 
conclusion that Bact, solanacearum is the causal agent of bacterial 
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wilt of the banana in Trinidad. Infection probably came from the 
soil, since plots planted elsewhere in the island from the same batch 
of Grenada suckers remained healthy. The external symptoms of 
the disease resemble those of Panama disease (Fusarium c'libense) 
[see this Review, v, p. Ill], but the absence of exudate and the dull 
crimson discoloration of the vascular bundles in the latter case 
should serve as distinguishing characters, while varietal suscepti- 
bility to the two diseases also differs. 

The writer comments on the apparent immunity of bananas from 
bacterial wilt in Sumatra, where the host range of Bact. solaria- 
cearuon is very extensive [see this Review, iii, p. 107]. 

The Melon Wights. — Mw Jersey Agric, Exper. Stat Girc. 194, 3 pp. 
1926. 

Brief popular descriptions are given of the following diseases of 
melons : Macrosporiwm leaf blight [M» cucumerinum : see this 
Revieiv, iii, p. 49], the causal organism of which is thought to retain 
its viability possibly for a year in the soil ; anthraenose \Golleto- 
trickwn lagerhariurri] ; scab [Glados 2 oormrifi cxhcumerinwm] which 
is less severe than anthraenose in New Jersey; downy mildew 
[Pseudoperonospora cuhensisi ; and bacterial wilt [Boxillws trachei- 
'philm ; see this Revieiu, i, p. 327]. 

In addition to the ordinary cultural measures, seed disinfection 
by five minutes’ immersion in corrosive sublimate (f oz. in 2 galls, 
water), followed by thorough rinsing, is recommended for the control 
of the three first-named diseases. This treatment may be supple- 
mented by regular applications of 3-4-50 Bordeaux mixture or 
copper-lime dust. 

Del Ca^zo (J.). La tuberculosis del Olivo. [The Olive knot 
disease.] — Bol, Estac. Pat Veg,, i, 2, pp. 67-69, 2 figs., 1926. 

The olive knot disease caused by Bacterium [Pseudomonas] 
savastanoi is stated to be very prevalent in Spain, constituting a 
serious menace to the olive groves in many districts. Excessive soil 
humidity and inadequate use of nitrogenous manures are considered 
to predispose, the trees to attack, while hail and late frosts produce 
injuries which permit the entry of the causal agent [see this 
Review, ii, p. 415]. Certain varieties have been observed to show 
resistance. 

Control measures are based solely on plant sanitation and cul- 
tural methods, including careful pruning and selection of grafts ; 
burning of prunings ; application of farmyard or green manure and 
phosphatic orpotassic f ertilizers sufficient to render the soil slightly 
acid ; and, in the earlier stages of the disease, the excision of large 
tumours and the disinfection of the wounds with ferrous sulphate 
or phenol, with a subsequent coating of tar or paste. A mixture 
consisting of wax, vaseline, and fat (500-500-50) at a temperature 
of 50® to 60® C., has proved effective as a wound dressing, whilst 
another composed of yellow wax, turpentine, pitch, and fat (500- 
500-250-100) is also recommended for application at ordinary 
temperatures. 
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Brown spot of Passion fruit, — Fruit World of Australasia, xxvii, 
6, p. 289, 1926. 

Brown spot of passion fruit \Passijiora ed%dis\ which is caused 
by Gloeosporium fructigenum yGlomerella ciiigulatal, first appears 
on the leaves in the shape of small, circular, brown spots, surrounded 
by a dark green (later dark brown) border. Small white or greyish 
spots usually develop in the centre of the dead tissue, which in 
advanced stages may be considerably cracked. Elongated, dis- 
coloured spots found on the stem may develop into cankers ex- 
posing the underlying woody tissues, and in some cases the laterals 
are completely girdled. Affected shoots wither and ultimately die 
back. The fruits first develop small, sunken, brown spots with con- 
centric markings; subsequently the skin assumes a texture like 
parchment and the fruits shrivel and drop. Wide spacing, thorough 
ventilation, and the removal of infected material are recommended 
for the control of the disease. 

PeyrONEL (B.). Bicerche sulFazione anticrittogamica dei concimi 
chimici. [Investigations on the anticryptogamic action of 
chemical fertilizers.] — Boll, B, Staz, Pat. Veg., vi, 2, pp. 138- 
144, 1926. 

Soil sterilization has been shown to have a marked effect in 
counteracting the injurious effects of root fungi, soil protozoa, and 
bacteria, but its prohibitive cost on a lai’ge scale has led the author 
to investigate the antiseptic properties of certain cheap chemical 
fertilizers. Experiments with calcium cyanamide were made at 
the Plant Pathology Station, Rome, in order to determine its effect 
on bacteria and fungi at different concentrations. A solution of 
10 per cent, of this compound was added to carrot agar in quanti- 
ties such as to give concentrations of 1 in 100, 2 in 100, 1 in 1,000, 
and 1 in 10,000. The media were exposed to atmospheric con- 
tamination for five minutes. 

The tabulated results indicate that 1 per cent, calcium cyanamide 
is eftective in inhibiting the growth of fungi, yeasts, and bacteria ; 
a small number developed in 1 in 1,000 ; and there was a con- 
siderable increase in the number of colonies as compared with the 
control in a concentration of 1 in 10,000. 

Experiments were also conducted to ascertain whether calcium 
cyanamide could be used as an effective seed disinfectant without in- 
juring germination. Immersion of wheat seed grain in a 1 in 10,000 
solution for 14 hours resulted in no appreciable damage to the 
embryo, but the fungicidal action was insignificant. Treatment 
with a 1 in 1,000 and still more so with a 1 in 100 solution can, if 
prolonged, seriously injure germination and seedling development 
when the seed is germinated on damp paper or on the surface of 
damp sand, but this effect was either neutralized or markedly 
diminished if the seeds were sown beneath the sandor in damp soil. 
Such concentrations have a definitely fungicidal effect. Seed treated 
with 5 per mille hy weight of dry calcium cyanamide and then sown 
in soil germinated normally if the soil received water immediately 
after sowing : but only 88 per cent, (compared with 95 per cent, in 
the control) germinated normally if watering was delayed for 48 
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hours, a further 6 per cent, germinating later on but giving dwarfed 
seedlings. At 3 per mille the dry treatment permitted normal 

germination. 

Petri (L.). Azioiie tossica della calciocian amide stilla Blepliaro- 
spora cambivora e la Pytliiacystis citroplitliora. [The 
toxicity of calcium cyanamide to Bleijliaros^oora cambivora 
and Pythiacystis citroiMhora^—Boll B. Staz, Pat Veg., vi, 
2, pp. 135-138, 1926. 

In view of a proposal made by Voglino at the Phytopathological 
Observatory, Turin, that calcium cyanamide should be used as a 
preventive of ink disease of chestnuts, the author carried out a 
series of experiments to test the effect of this compound on the de- 
velopment in culture of the causal organism [Blepharospora cam- 
bivora) and also of Pythiacystis citrophthora. 

The results obtained indicate that a concentration of 1 per mille, 
used alone or with mineral salts, checks mycelial development in 
both fungi. B. cambivora did not develop in soil from chestnut 
groves which received applications of 2 and 1’5 per mille, but 0-5 
per mille did not reduce its growth nor that of P. citrophthora, 
which formed abundant zoosporangia. One per mille inhibits 
growth in both fungi but does not kill them, since the mycelium 
resumes its normal development if transferred to a non-toxic 
nutrient substratum. 

The author concludes that calcium cj^’anamide may act as an 
effective preventive of ink disease of chestnuts exposed to infection. 
An application of one to two kg. per full-grown tree is recom- 
mended, the fertilizer being spread around the base of the tree 
for a distance of three or four metres. Citrus trees are so sensi- 
tive to the toxic action of calcium cyanamide that this substance 
cannot be recommended for the control of the foot rot due to 
P. citrophthora and allied organisms to which they are subject. 

Ravaglioli (T.). Solfato di rame o pasta CalFaro ? [Copper sul- 
phate or Oaffaro paste ?] — PIstria Agric., vi, 11, pp. 268-269, 
1926. 

In discussing the use of Caffaro paste in preference to copper 
sulphate, the author states that he considers Caffaro powder (the 
paste reduced to a fine powder) equal to Bordeaux mixture (con- 
taining 1 per cent, copper sulphate) in efficiency, having used it 
against vine diseases on 1,200 hectares, for many years, with 
excellent results [see also this Revie%v, i, p. 66]. Caffaro powder, 
moreover, presents the advantage of being cheap, and is so easy to 
prepare that it can be done by boys ; it gives a standard product 
neither too acid nor too alkaline, and does not require the use of 
lime. 

Uppal (B. N.). Toxicity of organic compounds to the spores of 
Phytophtliora colocasiae Bac.— Jbum. Aam. Res., xxxii, 11, 
pp. 1069-1097, 1926. 

The investigation reported in the present paper was undertaken 
to ascertain whether there is any relationship between the chemical 
constitution of certain organic compounds and their physiological 
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action on the germination of fungal spores. The compounds 
selected were alcohols, aldehydes, and organic acids, and these were 
tested on Phyto 2 :)hthoTa colocasiae, chosen because it makes a 
fairly rapid growth on oatmeal agar and produces sporangia in 
abundance. The occurrence or failure of germination after 
periods of six and eighteen hours was found to be the best index of 
the effect of the various compounds on the sporangia. 

The results of the toxicity trials of aliphatic alcohols tend to con- 
firm Richardson’s law that the toxicity of the normal aliphatic 
alcohols increases in proportion to their molecular weight. The 
isomeric aliphatic alcohols were found to be less toxic than the cor- 
responding normal alcohols. Normal butyl, isobutyl, secondary 
butyl, and tertiary butyl alcohols decreased in toxicity in the order 
given. Allyl alcohol was the most toxic of the alcohols investi- 
gated, its high toxicity being probably due to the allyl radical 
whilst the presence of a double bond is also believed to have an 
accentuating influence. Ethylene glycol and glycerol were not very 
toxic, being the lowest members of the homologous series in this 
respect. Benzyl alcohol and furfuralcohol were found to be 31 
times more toxic than ethyl alcohol, probably owing to the benzene 
nucleus and the presence of the unsaturated oxygen atom in the 
furyl radical, respectively. 

The toxicity of aldehydes is due mostly to the aldehyde group 
which they contain, while the aromatic or the aliphatic nature of 
a radical to which the aldehyde group is united appears to have 
very little influence. Unlike the normal aliphatic alcohols, the 
toxicity of aldehydes did not increase as the homologous series was 
ascended. The increased toxicity of formaldehyde corresponded with 
anomalies observed in regard to its chemical and physical properties. 
It is possible that the presence in formaldehyde of a hydrogen atom 
which is very sensitive to oxygen may have an accelerating influence 
on its toxicity. Glyoxal was much more toxic than any other 
aldehyde tested, excepting formaldehyde and the substituted benz- 
aldehydes, its high toxicity probably being due to the toxic value 
of the two aldehyde groups it contains. The substitution of a nitro 
or a hydroxyl group in benzaldehyde increased its toxicity many 
times, but the substitution of two hydroxyl groups did not produce 
any further increase in toxicity. The hydroxybenzaldehydes were 
more toxic than the nitrobenzaldehydes. 

The result of the toxicity trials of organic acids indicated that 
the electrolytic dissociation of an organic acid is not always an index 
of its physiological action, for in these acids the undissociated mole- 
cules and the anions had a distinct toxic action of their own. In 
general,- the ordinary isomeric acids had very nearly the same 
toxicity and in a homologous series the lower members were 
stronger. The introduction of a halogen into acetic acid enor- 
mously increased its dissociation, and consequently, though to a 
lesser extent, its physiological action. The introduction of a 
hydroxyl group into acetic and propionic acids increased their 
electrical conductivity, with a consequent increase in their toxic 
action. Stereoisomerism, as illustrated by maleic and fumaric 
acids, had a marked influence on physiological action, fumaric acid 
{tmns form), which has a lowor dissociation than maleic acid {cis 
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form )5 being more toxic than the latter. The nature of a sub- 
stituent in an aromatic acid and its position relative to the carboxyl 
group generally determine the toxic action of the acid. A hydroxyl 
or a nitro group in benzoic acid increased the dissociation constant 
of the acid, with a consequent increase in toxicity. However, in 
the case of indirect germination, an increase in the dissociation 
constant of the acid was not always accompanied by an increase in 
its toxicity. A double bond led to an increased physiological action 
of the acid, as in cinnamic acid. The presence of an animo group 
lowered the toxicity of sulphanilic acid. 

Landgraf (T.). XoMensaurebegasung als Bekampfungsmittel 
von TraubenscMmmel und Vermebrnngspilz. [Fumigation 
with carbonic acid for the control of grey mould and the pro- 
pagation fungus.] — Gartenwelt, xxx, 23, pp. 359-360, 1926. 

Excellent control of grey mould (Botrytis cinerea) and the pro- 
pagation fungus {Momlio 2 Jsis aderholdi), which cause heavy damage 
to ferns in the autumn and to a number of ornamental plants in 
the spring, was obtained in a preliminary experiment by fumiga- 
tion of the greenhouse with carbonic acid gas. Good results were 
also given by the application of coal dust to the soil. Particular 
importance is attached to these observations, since all the usual 
sanitary measures have proved totally ineffectual against the 
organisms in question. 

Gaijmann (E.). Yergleicbeiide Morphologie der Pilze. [Compara- 
tive morphology of the fungi.] — x-f 626 pp., 398 figs., Jena, 
Gustav Fischer, 1926. 

The object of this work is stated to be the application of data 
obtained from cytological studies to the interpretation of the prob- 
lems of comparative morphology in the fungi. The first part 
comprises sections on general morphology, including vegetative 
bodies, organs of fructification, and the reproductive system ; while 
the second and main part deals with the morphology of the four 
classes of fungi, viz., Archimycetes, Phycomycetes, Ascomycetes, 
and Basidiomycetes, a few pages dealing with the Fungi Imperfecti 
being added. This part also contains a retrospect on the taxonomy 
of the fungi. The method of classification of the 29 groups discussed 
in the text is demonstrated by a phylogenetic tree based on the 
conjee turally more important morphological and cytological relation- 
ships. Copious references to literature, especially to papers con- 
taining detailed bibliographical accounts of earlier work, add much 
to the value of this important work. 

Aenaubi (C.). Suir immnnita acquisita nei vegetali. [On 
acquired immunity in plants.] — Atti Soc. Ital, Sci. Mat. (Milan), 
Ixiv, 3-4, pp. 230-238, 1926. 

Sterilized potato disks were immersed in attenuated cultures of 
an organism, belonging to the Bacillus mesentericus group, which 
is normally highly pathogenic to potato tubers. Two of the five 
disks subsequently inoculated with a virulent strain of the organism 
developed almost as severe infection as the controls, while the 
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remaining three showed only small, dry lesions very diSerent from 
the characteristic wet rot ordinarily produced by the bacillus. 

In a second series of experiments, geranium shoots were inocu- 
lated with Blactermml tumefaciens three or four cm. above existing 
tumours, the result of previous inoculations with the same organism. 
The inoculation wounds healed rapidly and no tumours were pro- 
duced, whereas control plants inoculated for the first time developed 
tumours as large as a hazel-nut in six weeks. 

Inoculation of rabbits with increasing doses of Bact. tumefaciens 
resulted in the production of an agglutinating serum for the same 
organism, and branches made to absorb this were with difficulty 
infected. 

Though insufficient to permit of definite conclusions, these data are 
regarded as indicating the existence of acquired immunity in plants. 

Dctfrenoy (J.). Mycocecidies ohserv^es dans la vallee de Bareges. 
[Mycocecidia observed in the Bareges valley.] — Rev. Path.Veg. 
et Ent. Agric., xiii, 1, pp. 51-65, 14 figs., 1926. 

This paper contains observations on mycocecidia occurring in the 
Bareges valley [French Pyrenees], 

Leaf galls of V eronica fruticidosa are induced by a Gloeosporhim^ 
probably veronicarum. 

The prolonged retention of chlorophyll round the infected point 
has been seen on leaves of Asphodelus siibalpimim attacked by 
Puccinia asphodeli^, the sori being outlined very clearly by a green 
ring on the otherwise discoloured leaf. 

Mycocecidia formed in chlorophyllous tissue are, unless coloured 
by anthocyanin, generally pale. For example, the galls of Proto- 
myces macrosporus on Meum athamanticiim and of P. kreuthensis 
on Prenanthes p^urpurea present a whitish appearance. Chloro- 
plasts are absent from the fundamental tissue of the galls in these 
cases. 

The fate of the chloroplasts in individual plants of the same 
species attacked by the same rust may differ, and this appears to 
be true also in regard to the formation of a mycocecidium under 
the influence 6f a parasitic fungus. In the Lienz forest, the leaves 
of certain plants in a patch of Galium vernum infected by Puccinia 
valantiae were covered with teleutospores, while in other plants 
only spots, without sori, were formed. Similarly Trifolium mon- 
tanum attacked by (Tromyccs minor sometimes showed leaf spotting 
only, sometimes bore sori, and sometimes formed mycocecidia with 
aecidia on the petioles. 

Ber PfLanzenscliutz auf der Wanderausstelliiiig der Beutscken 
Landwirtsdiafts-Cresellschaft in Breslau. [Plant protection 
at the travelling exhibition of the German Agricultural Associa- 
tion at Breslau.] — Nachricktenhl. Deutsche Pflanzenschutz- 
dienst, vi, 6, p. 43, 1926. 

The phytopathological activities to be represented at the annual 
travelling exhibition of the German Agricultural Association at 
Breslau (Silesia), under the joint auspices of the Biologische Reichs- 
anstalt (Berlin-Dahlem) and the Breslau plant protection centre, 
include the following groups. (1) Pests and diseases of root crops 
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(of great importance under Silesian conditions) with special reference 
to potato wart [Synchytrimn endohioticum], beet diseases, and the 
like, which will be illustrated by new coloured posters. (2) Pests 
and diseases of fruit trees. (3) Testing of disinfectants, in con- 
nexion with which a display of the various appliances for the 
treatment of cereal diseases will be given. 

Bayliss Elliott (Jessie S.). ^Concerning * fairy rings’^ in 
pastures. — A^in, of Ayyl. Biol.y xiii, 2, pp. 277—288, 1 diag., 
1926. 

. Three types of ‘ fairy rings ’ occur in pastures and lawns, in 
England. One of these types is produced by certain species of 
fungi which kill or severely injure the grass by means of a toxic 
excretion, notably Marasmius oreades. The rings formed by this 
organism are composed of three zones, namely, (1) an inner zone 
with deep green and very luxuriant grass^ surrounded by (2) a dry 
zone of dying or dead grass ; and (3) a narrow outer zone of stimu- 
lated grass. Sods of the middle zone are permeated with hyphae 
to the depth of one foot, and microscopic examination shows the 
mycelium penetrating the roots of the grass and entirely consuming 
the soft parenchymatous cortical parts. The author considers that 
the death of the grass is due to parasitic action and disagrees with 
Shanz and Piemeisel (Journ. Agric. Bes., xl, 1917), who are of 
opinion that in a ring of this type, it is occasioned by drought 
produced by the presence of mycelium in the soil. Clytocybe 
gigantea and Tricholoma gaonbosum have been observed to cause 
similar effects to if. oreades in England. 

SCHWAKZ (M. Beatbice). Instervingsverschijnselen bij Loclmera 
rosea, veroorzaakt door Phytopbtliora spec. [Symptoms of 
die-back in Lochnera rosea caused by Phytophthora sp.] — 
Indische GuUure% (Teysmannia), xi, 11, pp. 288-290, 3 figs., 
1926. 

Lochnera rosea at Buitenzorg (Java) is stated to be attacked by 
a stem blight caused by a species of Phytophthora (probably P. 
faberi). 

Irregular, damp, rotted areas develop on the young fruits and 
leaves, and gradually the decay spreads to the stem, which may 
collapse if attacked near the top. The diseased foliage falls, leaving 
small spots on the stem at the point of attachment. 

Secondary fungi rapidly develop on diseased Lochnera plants, 
the most prominent being a species of Gloeosporium which produces 
a black discoloration of the a&cted parts and was formerly believed 
to be responsible for the symptoms now ascribed to Phytop)hthora, 
Other secondary organisms are species of Colletotrichiim, Fiisarinm, 
and Ghoanephora. 

Brief notes are given on the mode of isolation and cultural 
characters oi Phytophthora snA Gloeosporium. Inoculation experi- 
ments with the former organism on wounded and unwounded 
Lochnera seedlings gave positive results, while the latter developed 
only on plants already infected by 

Excellent control was given by three applications a week of 2 
per cent. Bordeaux mixture. 
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Jones (P. M.). ' structure and cultural history of a mycetozoan 
found in Tobacco plants with mosaic-like symptoms. — Bot, 
Gaz., Ixxxi, 4, pp. 446-459, 4 pL, 2 diags., 1926. 

This is a more detailed account of the mycetozoan found in 
mosaic tobacco plants and provisionally referred to the genus 
Plas^nocliophoTa P. tabaci than that already cited from another 
source [see this Review, v, p. 454]. 

The organism detected in the stained and fixed tissues of some 
25 diseased plants extends from cell to cell by its pseudopodia. It 
may lie near the cell wall or round the nucleus or the chloroplasts, 
the disintegration of which is- apparently the first visible response 
of the cell to the presence of the organism. 

Cultural work with P. tabaci is stated to be still in the pre- 
liminary stages. Amoebae of the ' limax ’ type and flagellates 
developed when pieces of the diseased plants were placed in Knop's 
solution, but so far it has been impossible to avoid bacterial con- 
tamination. The plasmodia are stated not to occur in healthy 
plants nor were the organisms obtained in cultures from such 
plants. Inoculations of healthy plants with cultures of P. tabaci 
resulted in the typical symptoms of the disease, and the organism 
was recovered from the infected tissues. However, since it was 
not feasible to obtain pure cultures, the possibility of contamination 
with a virus is not excluded. 

The amoebae and flagellates in Knop*s solution become encysted 
under certain cultural and environmental conditions. Each cyst 
subsequently develops into an amoeboid organism. A number of 
these may fuse to form a plasmodium, which in turn gives rise to 
free spores ; the latter, after encysting, again produce amoebae of 
the ‘limax' type. The amoebae divide by binary fission or, in old 
cultures, form flagellate gametes, which apparently conjugate in 
pairs. A direct change from the amoeboid to the flagellate stage 
and vice versa is also stated to occur. Both the flagellates thus 
formed and those arising from the fusion of the gametes are capable 
of binary fission. 

Amoebae and flagellates differing somewhat in shape and size 
from those occurring in tobacco tissues were cultured in Knop's 
solution from mosaic tomato and leaf roll potato plants, as well as 
from the intestinal tract of aphids feeding on mosaic tobacco and 
tomato, and on leaf roll potato plants. 

Neuweiler (E.). Die wichtigsten Kartoffelsorten in der Schweiz 
iind ihre haiifigsten Krankheiten. Ein Piilirer bei der Peld- 
besichtigung. [The most important Potato varieties in Swit- 
zerland and their most common diseavses. A guide for field 
inspection.] — Vereinigung Schweiz. Versuchs- u. Vermittel- 
ungsstellen fiir Saatkartoffel, Bruck, 1926. [Abs. in GentmlbL 
fur Bakt, Ab. 2, Ixvii, 16-24, p. 438, 1926.] 

This field guide is stated to present information facilitating the 
identification of the most important potato varieties cultivated in 
Switzerland, and to contain descriptions of the chief diseases 
attacking them. Notes are given on the characteristics, origin, 
and resistance to wart disease [Synchytrium endohioticum] and 
Phytophthora infestam of 199 varieties. 
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EoACH (W. a.) & Bbieeley (W. B.). . Turtlier experiments on the 
use of sulphur in relation to wart disease of Potatoes. — Ann. 
of A'ppl. Biol., xiii, 2, pp. 301-307, 1926. 

This paper gives a full account of the authors’ experiments, 
carried out in 1925, on the control of wart disease of potatoes 
{Synchytrium endobioticum), a preliminary report of which has 
already been noticed [see this Review, v, p. 249]. 

It is stated that plots of land at Ormskirk [Lancashire] which 
in 1924 received applications of sulphur up to one ton per acre 
were dressed with lime and planted with Majestic (immune) pota- 
toes in 1925. No adverse effect of the previous treatment was 
apparent in the crop. 

Salmon (E. S.) & Ware (W. M,). Hote on the occurrence of 
diseased shoots arising from Potato-tubers infected by Phyto- 
phthora infestans. — Ann, of Appl, Biol., xiii, 2, pp. 289-300, 
IpL, 1926. 

After a brief critical review of the work of de Bary, Jensen, 
Pethybridge, and Melhus in connexion with the hibernation of 
potato blight {Phyto^Mkora infestans), the writers record the occur- 
rence (said to be reported for the first time in England) of diseased 
shoots arising from infected seed-tubers. 

Of 25 naturally infected Field Marshal tubers planted early in 
April, 1925, in pots in the greenhouse, two produced by 16th May 
short, diseased shoots which developed conidiophores and spores. 
These shoots are believed to have been infected ah initio by myce- 
lium growing from the tuber. They could not have been infected 
by oospores in the soil, firstly, because these bodies are not definitely 
known to occur in nature ; secondly, because the soil used in the 
tests had not previously grown potatoes ; and thirdly, because the 
remaining 21 plants continued perfectly healthy under identical 
conditions. 

A probable case of secondary infection was observed on a leaf 
of one of the healthy shoots of a plant which produced a diseased 
shoot. 

De Bary’s theory of the perpetuation of the disease by means of 
the mycelium within the tuber is considered to be established 
beyond doubt by these investigations. 

Muller (K. 0.). Ueber die wirtschaftliche Bedeutung, die Sym- 
ptome, und die Bekampfung der Kraut- uud Knolleufaule der 
Kartoffel. [On the economic importance, symptoms, and con- 
trol of late blight of BoiB>tQe^i\—MiU.De%dsch.Landw.-Gesellsch 
xli, 27, pp. 567-571, 1926. 

An account is given of the origin, life-history, and symptoms of 
late blight of potatoes {PhytopMhora infestans), ■wh.iQh.\n Germany 
is stated to be most prevalent in maritime districts with a cool, 
damp summer climate. 

Laboratory experiments showed that the zoospores of the fungus 
can infect the lenticels and eyes of freshly collected tubers [see dso 
this Review, i, p. 254]. At 25''C. no symptoms appeared within 
three days of inoculation, and at 20° the disease took a week to 
develop. At 18° to 23° the estimated growth of the hyphae in the 
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tissues is 3 to 4 mm. per diem. At 10° to 25° the most frequent 
secondary organisms invading infected tubers are bacteria and 
Fusarium spp., and 72 per cent, of two lots of stored potatoes 
examined for the presence of storage pathogens showed hyphae of 
P. infestans, 

Kecent investigations have shown that resistance to late blight 
as well as productivity are hereditary characters, and plans are 
under consideration for the development of resistant varieties with 
the aid of some wild South American strains which showed complete 
immunity during an epidemic in 1922. The production of such 
varieties is regarded as highly desirable in view of the estimated 
annual loss from late blight in Germany, namely, one-twentieth of 
the average harvest of 30,000,000 tons. 

Potato blights. — Feiu Jersey Agric. Exper. Slat. Circ. 192, 2 pp., 
1926. 

Under New Jersey conditions late blight of potatoes [Phytopli- 
thora infestcms'] is stated to appear only in wet weather, and when 
the temperature falls to about 50° F; on several consecutive nights 
[see also this Review, iii, p. 173 ; v, p. 627]. Brief popular notes are 
given on this disease as well as early blight \Alternaria solawi], 
tipburn, and hopperburn. Control measures should consist of 
thorough and frequent applications of 5-5-50 Bordeaux mixture 
plus 1 to 3 lb. lead arsenate per 100 galls., using 50 to 75 galls, of 
spray per acre for small plants and at least 100 galls, for large 
ones. 

Appel [0.]. GelbiiecMgkeit der Kartoffelstauden. [Mottling of 
Potato plants .] — Deutsche Landw, Presse, liii, 17, p. 209, 1 col. 
pL, 1926, 

A brief, popular account is given of the non-infectious mottling 
of potato foliage which is stated to be frequently observed in seed- 
lings as a result of unsuitable environmental conditions, e. g,, cold 
spring weather. Arrested development and a reduction of yield 
often accompany this condition, which has been found to be due to 
metabolic disturbances and to be quite distinct from the variegation 
associated with mosaic. 

McLaety (H. R.). Witches’ broom of Potatoes. — Scient. Agric., 
vi, 11, p. 395, 3 figs., 1926. 

Some damage is stated to have been caused in commercial potato 
plantings in British Columbia by the disease known as witches’ 
broom, the symptoms of which are very briefly indicated [see this 
Review, iv, p. 55]. Infection is believed to spread slowly from plant 
to plant in the field. Careful roguing and tuber selection should 
suffice to hold the disease in check. 

Haetee (L. L.) & Whitney (W. A.). Influence of soil temperature 
and soil moisture on the infection of Sweet Potatoes by the 
black rot fungus. — Journ. Ees., xxxii, 12, pp. 1153- 

1160, 2 figs., 1926. 

Experiments with sweet potatoes (Ipomoea batatas) of the Yellow 
Jersey variety to test the relation of soil temperature and moisture 
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to their infection by the black rot fungus (Geratostomella fimbriata) 
proved that 100 per cent, infection occurred at temperatures 
between 15° and 30° C. The optimum for the disease was about 
25°, whilst slight infection occurred at 10° and none at 35°, 

Soil moisture also considerably influenced the extent to which 
the disease developed on the infected plants. This increased with 
the increase in w’ater-holding capacity of the soil up to approxi- 
mately 60 per cent., and then decreased. It is thought, however, 
that infection will occur at any moisture content at which the 
plant can grow, since all plants grown in soils with from 14 
to 100 per cent, water-holding capacity showed some degree of 
infection. 

Wounding was shown to be unnecessary for infection, which took 
place in 48*2 per cent, of uninjured potato sprouts dipped in a spore 
suspension of the organism. 

Observations on the growth of the control plants showed that the 
optimum temperature was about 35° ; at 10° they slowly died and 
at 15° they did not make fresh growth. 


Weib (J. R.). a pathological survey of the Para Rubber tree 
(Hevea brasiliensis) iu the Amazon Valley. —U.S. DepL of 
Agric. Bull, 1380, 129 pp., 21 pL, 1926. 

During the period from 3rd August to 26th November, 1923, 
the writer studied the diseases of Hevea hrasilpnsis and related 
species in the Amazon Valley in connexion with an investigation of 
the sources of crude rubber. 

Many of the fungi found are stated to be very imperfectly known. 
The range of hosts of the wood-destroying species often differs 
widely from that of the same species in the eastern tropics. A few 
are apparently exclusively American in distribution, while others 
of pathogenic importance are new to science. The entire field of 
the Amazon Valley is stated to be practically unexplored from a 
mycological point of view and therefore of great interest. 

Leaf blight (Dothidella ulei) [syn. Melanopsammo 2 osis ulei] is 
without doubt the most serious disease of rubber foliage in the 
American tropics [see this Bevieio, v, p. 324]. At almost every 
station in the lower Amazon Valley this fungus was found causing 
more or less severe damage to planted rubber, young trees some- 
times being very severely affected, while in the upper stretches the 
disease was less prevalent. All species of Hevea appear to be sus- 
ceptible but no other host is known. 

The life-history of the fungus includes three distinct spore forms, 
conidia, pycnidia, and aseospores. The first symptoms occur on 
young leaves in the form of translucent olive- or blackish-green, 
velvety, scattered spots which may coalesce until the whole surface 
is involved. The velvety appearance is due to the development of 
immense numbers of short, erect conidiophores, with swollen bases, 
on which 1- or 2-celled conidia are borne. The edges then begin to 
roll and the entire leaf crumples up, turns black, and hangs limply 
from the twig as though scorched. Sometimes only the edges, apex, 
or basal glands of the leaf are affected, in which case the unequal 
stress caused by the development of the uninfected parts tears the 
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diseased portion, which may fall away or leave irregular holes 
extending towards the midrib. Such leaves present a very ragged 
appearance and finally drop, usually leaving the petioles attached. 
In cases of sparing infection the spots do not coalesce but the 
diseased tissue changes colour and falls out, giving a shot hole 
effect. 

Small, spherical, black bodies, representing the pycnidial stage, 
appear round the edges of the original areas of infection on young 
leaves which have escaped entire destruction by their rapid growth. 
These fructifications develop singly or in masses on a pseudoparen- 
chymatous stroma from a brown, septate mycelium. 

One or two months later the large, black, spherical perithecia 
appear round the margin of the old spots, or grouped in the centre 
of small, brownish, hypertrophied areas scattered over the leaf 
surface. 

All three spore forms occur on the leaves, petioles, young stems, 
inflorescences, and fruits. On the petioles and stems infection is 
first apparent as slightly elevated greenish or yellowish areas, which 
soon turn black. The surface tissues are ruptured, the bast is 
hypertrophied, and small but definite cankers are formed. Cankered 
stems bearing perithecia and terminating in well-grown leaf clusters 
were frequently observed. 

It is believed that a thorough survey of the available territory 
will result in the discovery of regions where rubber may be grown 
with little risk of serious damage from leaf blight. In the wild 
state the degree of infection is relatively slight, the natural jungle 
growth serving as a barrier against the wide distribution of 
spores. 

A large number of other leaf diseases were observed, including a 
leaf spot caused by Phytophthora faberi, Gloeospormm albo- 
rubrum seriously damaged young leaves and caused a shot hole 
disease of older ones. Phyllosticta heveae caused a uniform brown 
blighting of the distal parts of the leaves. 

Amongst parasitic Polyporaceae observed were PolypoTua 
[Pomes] lignosusj Ganoderma amazonense n. sp. (causing con- 
siderable damage from root rot), G. australe (once found as a 
wound parasite), Traonetes corrugata (also a wound fungus), and 
T.floccosa (apparently causing root decay in one instance). 

Ustulina zonata was associated with cankers and decay of 
woody tissues, Megalonectria pseudotricTia occurred as a wound 
parasite of stems, Rosellima iunodes and R. 'puiggarii were found 
on Hevea roots, while R, pepOy R. australisy and R. subhiculata 
occurred on other hosts. 

Of the branch diseases Corticiwm scdmonicolor was observed but 
was apparently harmless ; Biplodia [Botryodiplodia'] theohromae 
was common and sometimes seemed injurious ; white thread blight 
(Marasmius spp.) was occasionally seen ; and the black-bark fungus 
{Nummularia anthracodes) occurred in living bark and is thought 
to be possibly the same as the fungus risbmed Eutypella caulivora 
in the East. Brown bast was uncommon and very mild. 

Notes are given on various other diseases attributed to fungi or 
to physiological disturbances, but the drastic system of tapping in 
vogue in the Amazon Valley [which is briefly described] is alleged 
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to be responsible for more damage to the trees than all other causes 
combined. 

A complete list of the fungi recorded on Hevea from all parts of 
the world and a bibliography of 600 titles are appended. 

Stoughton-Hakeis (R. H.). A preliminary report on a method 
of treatment for Ustnlina collar-rot.— Quart G ire. for 
1925. Rubier Res. Scheme {Ceylon), pp, 10-13, 4 pL, 6 diags., 
1926' 

After briefly summarizing the most frequent causes of failure in 
the treatment of collar rot of rubber trees {Ushilina zonata) [see 
this Revieiu, v, p. 580], the writer describes his method for the 
control of this disease. 

The first and most important part of the work is the complete 
excision, with a chisel and mallet, of all diseased tissue. The cavity 
should be shaped by undercutting the sides all round, so as to leave 
a ledge at least half an inch thick which will keep the filling in 
place. All exposed wood should then be very carefully tarred or 
treated with a strong preservative, such as brunolinum or solignum, 
which must on no account, however, be allowed to touch the cut 
edges of the bark. The whole of the inside of the cavity may now 
be lined with a facing of a 1 : 2 cement-river sand mixture, care 
being taken that the latter ingredient is absolutely clean. The 
filling is built up with clean split stone, the larger main blocks 
being approximately square, and a 1 :3 cement- sand mixture used 
as mortar. After filling the entire cavity, the surface should be 
faced with a 1: 2 cement-sand mixture and finally with pure 
cement. The filling should then set to a solid mass without any 
cracking or shrinking, the callus growing over the surface and 
forming a hermetic seal round the edges. Trees properly treated 
by this method can be completely saved. 

The average total cost per tree treated on the Culloden Estate, 
Neboda, Ceylon, was about Es. 4 per tree. This figure is increased to 
Rs. 6 by the employment of a mason (which is very desirable) for the 
actual work of filling. The method should be profitable, therefore, 
if the trees can be saved for any period exceeding two years. 

Ashplant (H.). Circulars of the Hubher Specialist. No. 3. 
Secondary leaf fall disease of Kpuhher. — Planters’ Citron., 
xxi, 26, pp. 422-430 ; 28, pp. 451-461, 1926. 

The great success of spraying in the control of secondary leaf 
fall of Hevea rubber (Phytophthora meaclii) in South India [see this 
Revietu, v, p. 53] is stated to have reduced interest in other measures 
directed towards the same object. In this paper a full description 
is given of the very extensive manurial experiments carried out in 
1922 and 1923, using varying quantities of potassium sulphate, 
potassium muriate, sodium, potassium, calcium, and ammonium 
nitrates, ammonium sulphate, and a number of other substances 
[which are enumerated]. The results of the experiments [presented 
in tabular form] were on the whole very disappointing, the onlj:^ 
improvement being recorded in the plots fertilized with sodium 
nitrate, ammonium sulphate, or ammonium nitrate. The trees in 
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these plots showed some degree of resistance, but in no case were 
the results of such a nature as to justify the expenditure. Heavy 
losses (complete defoliation in some cases ; while rarely less than 
half the trees in any plot, and in many cases 60 to 80 per cent., 
were defoliated to the extent of 50 to 75. per cent.) were incurred 
in the great majority of the treated plots. No benefit was derived 
from the direct administration of nuti'ient solutions to the roots. 


Ceylon. Rn'b'ber Ilesearcli Scheme. — Bull. Rubber Growers^ Assoc. ^ 
viii, 6, pp. 279-286, 1926. 

In this report of the Fourth Ordinary General Meeting of the 
Rubber Research Scheme (Ceylon), the following references of 
phytopathological interest are given, apart from those already 
noticed in this Revieiv. 

The results of experiments on the Gallawatte estate, reported by 
Mr. J. Mitchell, indicate that a marked improvement in foliage of 
trees suffering from secondary leaf fall (Phytophthora) [? meadii] 
can be secured by manuring [but see preceding abstract]. 

Brown bast has shown a reduction, or at least no increase in 
severity, during the year, probably on account of more conservative 
tapping which resulted from the restriction of production. 

The control of secondary leaf fall by spraying, a practice in vogue 
in southern India, was discussed by Mr. Stoughton-Harris with 
reference to conditions in Ceylon. The intensity of attack is far 
less severe in Ceylon than in south India in correlation with the 
milder monsoon conditions, and an extensive campaign of spraying 
is considered at present to be unnecessary. The cost of spraying 
in India is Rs. 11 to Rs. 12 [about 16s. 6d. to 18s.] per acre, and in 
Ceylon should not exceed Rs. 15. For spraying purposes in India 
the operators climbed every other tree and sprayed half the next 
tree on either side as well as the tree climbed, the spray being 
directed upwards. At least half an inch increase in girth each year 
occurred on sprayed trees as compared with unsprayed ; the former 
also held their leaves much longer, and gave 10 lb. per acre greater 
yield each year [see also this Review, v, p. 53]. 

Thierexs (J. W.). lets over de bestrijding van ‘mouldy-rot/, 
[A note on the control of mouldy. rot.] — Indische Culturen 
[Teysmannia), xi, 11, pp. 294-295, 1926. 

The writer has obtained excellent results in the control of mouldy 
rot of rubber [OeratostOTnella Jimbriata] by alternating monthly 
periods of tapping and rest. In the area due for tapping all 
diseased trees are painted over the whole of the previous month's 
tapping surface with a tepid mixture of equal parts of coal-tar and 
diesel oil, to which a cupful of slaked lime may be added for the 
neutralization of the acids in the former component. The trees 
undergoing rest are similarly treated over 2*5 cm. of the tapping- 
cut. Provision is made for regular inspection of the trees in both 
the tapping and resting areas. On the writer's estate this method 
reduced the number of cases from 800 to 15 per diem during the 
wet season, and to 22 a month after the cessation of the rains. 
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Ashplant (H.). Circnlars of tlie E.u'b'ber Specialist.. ITo. 2. 
Beep tapping versus shallow tapping, — Planters^ O/w'O)!., xxi, 
22, pp. 353-357, 1926. 

In order to obtain exact evidence on the influence of various 
tapping svstems on the development of brown bast of rubber, 
experiments have been carried out at the Mooply Experimental 
Station, south India, from 1921 onwards on two groups of fifty 
trees each. One group was tapped daily to within | to 1 mm. from 
the cambium on the back quarter and to within 2 to 3 mm. from 
the cambium on the front quarter ; the other group was similarly 
tapped but only on alternate days. The experimental data taken 
as from May, 1923, were as follows. The average annual yields 
per 100 trees were 616 lbs. for the deep cut and 134 lbs. for the 
shallow cut daily tapping, and 386 lbs. and 80 lbs., respectively, 
for alternate day tapping, the corresponding percentages of trees 
developing brown bast per annum being 12, 6*3, 6*3, and 4*2, respec- 
tively. Deep tapping, therefore, is considerably more provocative 
of bi'own bast than shallow tapping of the same frequency, whilst 
the generally favoured system of deep alternate day tapping is no 
more conducive to brown bast than a shallow system of daily 
frequency and the yield is much higher. 

The author regards brown bast as an inseparable concomitant of 
tapping in any form. Deep tapping obviously affords greater 
possibilities of infection than shallow tapping, but only absolute 
immunity from the disease would justify the consideration of the 
adoption of the latter uneconomic method. 

Tapping frequency appears to be the most important factor in 
the causation of brown bast. There is no proportionate relation 
between the incidence of brown bast and the amount of latex 
removed [see also this Review^ iv, p. 187], and other factors must 
therefore play a part. 

The results of experiments on the incidence of stripe canker 
\Phytophthora meadii] on deep and shallow tapped cuts showed 
that the percentages of cuts infected during the monsoon period, 
up to the end of September, with deep cuts and shallow cuts is 100 
and 44, respectively, for daily tapping, and 96 and 40, respectively, 
for alternate day tapping. The increase in infection in deep cuts 
is doubtless caused by exposure of more delicate tissues. 

[This paper is reprinted in Trap, Agriculturist, Ixvii, 1, pp. 36-40, 

Taylok (R. A.). A Tbrown bast census*— Third Quart* Circ, for 
1925, Rubber Res, Scheme (Ceylon), pp. 7-10, 1925. [Received 
July, 1926.] 

The results of three inspections (September, 1923, October- 
November, 1924, and October, 1925) for brown bast disease of 
a ten-acre rubber plantation of 1,000 trees in the Kalutara district 
of Ceylon [see this v, p. 581] are discussed in greater detail 

than in previous reports. 

The following symptoms were taken as conclusive evidence of 
disease: presence of the characteristic brown markings; absence 
of latex from all but the innermost layers; and sodden condition 
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of the bark. The continuous exudation of beads of thickish or 
rapidly coagulating latex from the cut some time after tapping may 
also be considered fairly conclusive proof of the presence of &own 
bast in an early stage. 

In 1923, 135 trees were diseased (13-5 per cent.). In 1924 there 
was an increase of 6*2 per cent., and in 1925 a further rise of 4-8 
per cent., making a total of 24-5 per cent, affected individuals. 

A portion of the field, involving 159 trees, is subject to flooding, 
and of these trees only 15 (9-4 per cent.) were found to be attacked. 
Early in 1924, 88 of the badly affected trees were scraped and 
tarred, and of these 70 are stated to have shown satisfactory 
renewal, while the remainder will be out of action for several years 
as the result of the treatment. 

The practice 'of opening a fresh cut higher up the tree to replace 
one which has dried up is deprecated, observations having shown 
that such new cuts rapidly develop brown bast. It was noticed 
that certain areas of bark which had not been tapped sometimes 
showed symptoms of the disease while the rest of the tree was 
healthy. This absence of the spread of infection appears to support 
the isolation method of treatment [ibid., iv, p. 766]. It was found 
in 1925 that many of these ‘ islands ’ had latex in the inner layers, 
showing that the new layers of tissue laid down by the camHum 
had not become affected. 

O’Bkien (T. E. H.). Hotes on paranitrophenol. — First Quart. 
Girc.for 1926, Rubber Res. Scheme {Ceylon), pp. 9~10, 1926. 

A number of tests with paranitrophenol for the prevention of 
spotting of crepe rubber [see this Review, v, p. 126], have now been 
carried out in Ceylon with satisfactory results. The following ^ 
method has been found reliable. A OT per cent, solution is made by 
dissolving 6^ oz. of paranitrophenol in 40 galls, of water. Fifty to 
sixty sheets are then placed one by one in the solution, this process 
being repeated five times. Forty gallons of solution should suffice 
to treat about 400 lb. of rubber. To accelerate the solution of the 
paranitrophenol, it may be dissolved in two galls, of boiling water, 
the black sediment being strained off* through muslin as the strong 
solution is poured into the remaining 38 galls, of water. In order 
to prevent the discoloration of the solution by lime salts, 3 to 4 oz. 
acetic acid may be added to the paranitrophenol. The latter is 
stated to be available in Colombo at present at a price of Rs. 1*75 
[ = about 2s. 6cZ.] per lb. 

Riols (P.)‘, ITote sur le mildew du Houblon. [Note on the mildew 
of the Hop.] — Rev. Path. Teg. et Ent. Agric.^’^iii, 1, pp. 26-30, 
1926. 

The author states that the downy mildew of the hop 
peronospora humuli), which first appeared in the valley of the Tille 
(C6te d’Or) in the spring of 1925 [see this v, 

caused severe damage in that area during the past year. From 
the fact that the districts infected are some distance apart it is 
thought that the disease has probably existed in the south of France 
for some years past. The symptoms [which are described] correspond 
closely to those previously reported by Salmon and Ware [ibid., 
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V, p. 638]. During the warm dry weather in June, 1925, the 
fungus made little progress, but the damp heat of July and early 
August favoured the production of summer spores and the young 
leaves and the bracts and bracteoles of the cones became infected, 
the loss resulting from the injured cones being very serious. 

With reference to the occurrence of the fungus on nettles [ibid., 
iv, p. 703 ; V, p. 639] it was observed that although both wild and 
cultivated hops were attacked, Urticaceae growing in the neigh- 
bourhood were apparently unaffected. 

Treatment with fungicides is not recommended when the cones 
are attacked, owing to the approaching harvest, and the most 
promising method of control lies in *the selection of resistant varie- 
ties. According to the author’s observations, the variety Ramber- 
villers, which is highly valued in the market, appears to be extremely 
resistant, and although this variety is susceptible to Oiclium 
{Sphaerotheccb huumidi) this is no reason for its rejection, as the 
latter disease can be easily prevented by the timely application of 
sulphur. The high lupulin content of this variety further counter- 
balances this disadvantage, and the importance of its extended 
planting is emphasized. It is also stated that the variety Haguenau 
appears to be very susceptible and the Alsatian hop moderately 
resistant. 

ShephekD' (E. F. S.). Diseases of Sugar Cane in Mauritius.— 
Mauritius Dept of Agrie. BulL 32, Gen. Ser., 18 pp., 11 figs., 
1926. 

Notes are given on the symptoms and control of the following 
diseases of sugar-cane in Mauritius. Red rot {GoUetotrichum faU 
catum) [see this Review, iv, p. 124]; smut {Ustilago sacchari) [JT. 
scitammea ] ; top rot and gumming disease [ibid., iv, p. 125] ; root 
disease [ibid., iv, p. 569] ; pineapple disease (Thielaviopsis paradoxa); 
leaf spots {Leptosphaeria sacchari and Helminthosporium sp.) ; 
mosaic, which is believed to have been entirely eradicated from 
Mauritius, while the supposed trace on the Island of Reunion is 
now thought to have been streak disease ; and streak disease [ibid., 
V, p. 56], which has since been detected on maize at widely separated 
localities (Olivia S.E., Old Grand Port, and Rdduit), on Goix edulis 
at Pamplemousses, and on seven species of wild grasses at Astroea 
S.E., Old Grand Port, and Antoinette S.E. Attempts to transmit 
streak disease from infected to healthy maize plants by an undeter- 
mined species of leaf hopper, and from infected to healthy sugar- 
canes by A 2 ohis sacchari have hitherto given negative results. 

McRae (W.). Mosaic disease of Sugar Cane in India in 1925.— 
Agric. Journ, of India, xxi, 3, pp. 198-202, 1926. 

Mosaic disease of sugar-cane, first described in 1892 from Java, 
was not found in India . until 1921 when Dastur discovered it on 
two varieties at Pusa [see this Review, iii, p. 364J. In 1924, sus- 
pected specimens sent by Mr. Noel Deerr to Java were reported to 
be infected with mosaic, and in 1925 Subramaniam found typical 
infection in the variety Co. 213 at Pusa. The search was imme- 
diately extended to other parts of India, with the result that the 
disease has been found at various places in Bihar, United Provinces, 
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Punjab, Madras [ibid., v, p. 25 1], and Bombay, while in a foot-note 
it is stated that Burma and Assam are also infected. 

Thoirgh the Coimbatore Sugar-Cane Breeding Station is now 
reported to be free from mosaic, there is evidence that the disease 
has existed there, as consignments of seedlings sent to Mauritius 
in 1923, and to Cuba in 1924, were both found to be infected. 
During 1925 mosaic appeared in epidemic form throughout a large 
tract of northern India on Hemja, a commonly grown indigenous 
cane, doing considerable damage. Many Coimbatore canes are also 
susceptible, whilst of the thick canes examined, Bed Mauritius, 
Purple Mauritius, Mauritius 16, B 6308, and A 2 were always fully 
infected. 

A consideration of all the evidence available has led the author 
to conclude that mosaic disease has existed for a long time among 
the thin canes of northern India, where in fact it is probably 
endemic. 

Cotteell-Doemer (W.). Bureau of Sugar Experiment Stations, 
l^^otes and observations on the red streak associated with 
Queensland top rot disease. — Queensland Agric, Journ,, xxv, 
5, pp. 406-414, 6 figs., 1926. 

In this paper the author gives the result of his investigation of 
the relationship between the red streaks occurring on sugar-cane, 
especially on the variety Badila (N. G. 15), in Queensland and top 
rot disease, of which they have been suspected of being an early 
stage [see this Review, ii, p. 582], The first symptom is the presence 
of a narrow, dark watery-green, longitudinal streak, about 1 to 1^ 
inch in length, at the base of the young leaf blade. This streak 
grows rapidly, and the colour changes to a watery brown and then 
to bright blood red. Fresh streaks are meanwhile formed, and 
under favourable conditions the disease progresses until all the 
younger leaves are covered with brilliant red lines, which may 
coalesce, forming broad bands. Infection may, however, cease to 
be active after the formation of a single streak. The most vigorous 
streaks are invaluably marked with brown or white stains, which 
are attributed to the drying of some exudation formed during growth. 

A form of top rot appears to be closely associated with these red 
streak symptoms, and fully 90 per cent, of the stalks whose hearts 
had been killed by top rot showed one or more leaves marked by 
red streaks. 

Very similar, if not altogether identical, symptoms, attributed 
to bacteria and closely connected with top rot, have already been 
recorded in Hawaii [ibid., v, p. 131] and apparently in Tucuman 
[ibid., ii, p. 338], In the present investigations bacteria were also 
found in red streak tissue, and inoculations with bacteria from 
diseased leaves, grown on potato but not isolated in pure culture, 
resulted in the production of the symptoms of red streak and of 
top rot. The former symptoms were also produced with bacteria 
taken directly from an active red streak infection. 

Kelly (N, L.), Bureau of Sugar Experiment Stations. Assistant 
Plant Pathologist’s Report . — Australian Sugar Journ.,:K.Yni, 
3, pp. 171-172, 1926. 

The symptoms, cause, mode of dissemination, and control of 
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mosaic disease of sugar-cane are briefly described, and attention is 
drawn to its presence in various parts of Queensland, especially on. 
the Shahjahanpur 10, Gingila, and M. 1900 Seedling varieties. 
The weight of mosaic stools may be only half the normal, and the 
average loss from the disease is estimated at 40 per cent. Gumming 
disease [BacteTiiimj vasG'Vblctruw^ and iliau \Melanconiim iliavji bqq 
this Review, iv, p. 668] were found in various parts of the Isis 
district on D. 1135 and M. 1900 Seedling, respectively. The symp- 
toms of both diseases are briefly described. ‘ Knife cut ' [ibid., iii, 
p. 686] was found in one-year-old D. 1135 and to a much slighter 
extent in M. 1900 Seedling; observations by G. P. Schmidt, ex- 
tending over ten years, indicate that during dry weather a joint 
near the top of the cane contracts ; on the return of normal con- 
ditions a bulge appears on one side of this joint, followed shortly 
by a transverse break or cut on the other. 

Dodos (H. H.). Cane varieties suitable for ITatal, — African 
Sugar and Cotton Planter^ ii, 5, pp. 11-14, 1926. 

In July, 1925, specimens of Kassoer, Toledo, Oshima, Kinar, and 
Kavangire sugar-cane were received at the Natal Sugar Experi- 
ment Station from the United States Department of Agriculture. 
After thorough fumigation and protracted quarantine observation 
these canes were released in April, 1926, and cuttings of each 
planted out. All have made a promising beginning. 

Kassoer is a hybrid between Black Cheribon and a wild cane 
{Sacchariim spontaneum), the former being highly susceptible to 
mosaic and the latter conferring immunity on its progeny. This 
variety is a heavy yielder (giving 70 tons per acre after seven 
months’ growth in Argentina), but its sucrose content is very low. 
A diagram is given representing the origin and relative resistance 
to mosaic of the descendants of Kassoer cane. * 

Oshima, Meethi, Kinar, and Kavangire are all of the group classi- 
fied by Barber as North Indian and by Brandes as Chinese. They 
are resistant to root disease but subject to smut \XJstilago ecita- 
mine(i\ and red rot [Golletotrichum falcatiim], 
i The mosaic-immune Toledo variety [see this Review, ii, p. 468], 

which much resembles D. 1135, showing a good sucrose content and 
purity, is believed to be possibly a hybrid of S. spontaneum. 

Further notes are given on a number of varieties which are 
either already being tested in Natal or have been requested from 
; Washington for this purpose. Among other points of interest may 

be mentioned the probable immunity from mosaic of the Indian 
varieties Go. 205 (a hybrid of Vellai with S, spontaneum) and 
Co. 214 {a descendant of Striped Mauritius, crossed with the off- 
spring of Saretha and S, spontaneum). The Barbados seedling, 
S.O. 12/4, is stated to be somewhat susceptible to mosaic, while the 
Philippine variety Hind’s Special is alleged to be immune from 
mosaic and smut. 

Caudwell (E. S,). Caue experiments at Umbogintwini. — African 
Sugar and Cotton Planter, ii, 6, pp. 7-9, 1926. 

In this paper, read before the [Fourth] Sugar Congress at Durban 
[April, 1026], the writer gives a progress report of the experimental 
work which is being carried out at Umbogintwini (Natal) in eon- 
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nexion with streak disease of sugar-cane [see this Review, v, 
p. 189]. 

Four healthy and four streaked plots planted in March, 1924, 
showed, after eight months, complete infection of all plots. The 
difference in yield of the cane, cut in October, 1925, was found to 
be 11 per cent, in favour of the originally healthy cane. These 
plots have been continued without further treatment to ascertain 
whether the difference will be maintained in the ratoons. 

Three further series of plots were planted in October, 1924, one 
of which is receiving irrigation. So far this process has not reduced 
the spread of the disease. 

In another experiment, healthy canes planted in October and 
November were found to make much more rapid growth than those 
planted in any previous month. 

Investigations are also in progress on the effect of phosphatic 
fertilizers, of soil improvement, and of crop rotation on the control 
of the disease. 

ToGtASHI (K.). Hotes on some parasitic fungi of Japan . — BulL 
Imper. GolLAgric. and Forestry (Morioka, Japan), ix, pp. 17-29, 

3 figs., 1926. 

In September, 1924, a fungus corresponding in essential characters 
with Bremia graminicola Naoumoff {Bull, Soc, Myc, France, xxix, 
p. 276, 1913) was observed on Arthraxon ciliaris at Kyoto. The 
conidiophores are hypophyllous, rarely epiphyllous, caespitose, 
flocculose, at first whitish, later greyish, generally 460 to 760 g long 
(often up to 825 g), 7-5 to 10 g broad, with somewhat swollen bases, 
and five to six times dichotomously branched, the branches being 
more or less recurved and with swollen ends, bearing four to five 
papillae. The conidia are papillate and measure 11 to 15 /z in 
diameter. The fungus produces large yellowish, later brownish 
spots, at first delimited by the veins but finally occupying the whole 
surface of the leaf and causing desiccation. 

In June, 1924, a new' species of Physalospora, P, japonica, was 
found on Tkea japonica. The amphigenous, subepidermal, papillate, 
erumpent, membranous, olivaceous-black, globose or globose-ovoid 
perithecia occurring singly or in groups on the pale brown, undefined 
spots, are 108 to 164 g in breadth and 128 to 200 g in height. The 
asci are clavate, often cylindrical, attenuated at the ends, shortly 
stipitate, hyaline, 60 to 84 by 7 to 13 g, and contain eight biseriate 
(sometimes obliquely uniseriate), fusiform or subfusiform, con- 
tinuous, granular, hyaline ascospores, measuring 15 to 22 by 5 to 
7-4 g. Numerous filiform paraphyses, longer than the asci, are 
present. The fungus is readily distinguishable from P. neglecta 
Fetch, the only known species of P%saZospom parasitic on Thea 
and Gamellia, by its much larger asci and ascospores. 

In June, 1924, Phyllosticta citrullina "Wbb observed producing 
large, suborbicular or irregular, dark brown, often confluent spots 
with concentric rings on watermelon leaves. The brown, mem- 
branous pycnidia are amphigenous, punctiform, immersed, scarcely 
erumpent, lenticular, and measure 87 to 140 by 52 to 87 g. The 
conidia are hyaline, cylindrical, rounded at both ends, generally 
continuous but sometimes uniseptate, straight or slightly curved, 
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and 7-5 to 11-25 by 2-5 to 4/£. The Phyllosticta described by 
Yoshida (Journ. Plant Protection, vi, 16, 1919) as the cause of 
a black spot of watermelons has ellipsoidal conidia, measuring 2-5 

to 8 by 2 to 4*5 ju. ^ -.x i? i 

Septoria callistephi Gloyer (Fhytopath.^ xi, p. 50, 1921) was loiind 
in June, 1924, producing irregular, tawny coloured spots on the 
China aster (Oallistephus chinensis). The epiphyllous, scattered, 
innate, roundish or lenticular, membranous pyenidia measure 88 to 
120 /X in breadth and 78 to 112 p in height, and the conidia are fili- 
form, elongate-cylindrical, often tapering, hyaline, non- to triseptate, 
and 23*4 to 48*2 by 1*2 to 1-8 /x. 

Agostini (Angela). Contribuzione alia flora micologica del 
Senese. [Contribution to the mycological flora of the province 
of Siena.”"— ArcA. Bot Sistematica, i, 4, pp. 221-245, 5 figs., 
1925. [Received July, 1926.] 

In this paper the writer briefly describes one hundred species of 
fungi not previously reported from the province of Siena. Of 
the new Italian records the following are of special interest. Asco- 
chyta betae and Septoria betae on beet leaves ; A. fabae (said to be 
new to Europe) on bean ( Vida faba) leaves ; Gloeosporimn auran- 
tiorum on leaves of Citrus atcrantium var. bergamia ; and 
Leptothyrium pomi on apples. 

Foex (E.). ISTotes sTir quelques Erysiphacees. [Notes on some 
Erysiphaceae.] — Bull. Soc. Myc. de France, xli, 4, pp. 417-438, 
15 pL, 1 fig., 1926. 

Continuing hiwS study of the Erysiphaceae [see this Review, iv, 
pp. 152, 316], the author deals with the morphology and cytology 
of Sphaerotheca pannosa on the rose, Podosphaera cxyacanthae var. 
tridactyla on the apricot, P. leucotricka on apple and pesbV, Phyllac- 
tinia corylea dn Paliurus australis, and Microsphaera mougeotii 
on Lycium barharum. 

In S. pannosa the conidiophore originates as a swelling on a 
vegetative hypha immediately above the nucleus; the swelling 
rapidly elongates into a tube which is separated from the hypha’ 
by a septum after the original nucleus or one of the daughter nuclei 
formed by its division has passed into it. After nuclear division 
the tube is divided into two cells, of which the basal becomes the 
pedicel of the conidiophore, while the upper divides in like manner 
until the conidiophore consists of six or eight cells, of which the 
two or four topmost are barrel-shaped. In this species the conidio- 
phore is never entirely disarticulated, so that the basal cell always 
bears a chain of several cells above it. The conidiophore contains 
fibrosin bodies which only attain their final shape (oval or oblong) 
and dimensions (1-8 to 8-6 by 1 /x) in the conidium. 

The conidiophore of P. oxyacanthae var. tridactyla originates as 
a swelling on a hypha ; after receiving a nucleus from the latter 
it rapidly elongates into a tube closed at its base by a septum. The 
nucleus within the tube then divides and a short apical cell is cut 
oj0F which again divides, forming a new cell at the apex, the process 
being repeated until the conidiophore is composed of usually eight, 
somewhat moniliform, cells. As in the preceding species the conidio- 
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pliore does not break up entirely. Its topmost cells contain well- 
developed fibrosin bodies, for the most part in the shape of a hollow 
cone, eoiTesponding in size to the dimensions indicated by Zopf . 
In the lower cells these bodies are rare and small, or may even be 
absent. 

In P. leuGotricha the conidiophore is formed in the same way as 
in the foregoing species, but it is thicker and rapidly breaks up into 
rounded, almost spherical conidia. Zopf s fibrosin bodies are present 
in the conidiophores of this species also. 

In Phyllactinia corylea the first indication of the conidiophore is 
the formation of a slender cylindrical cell which rapidly elongates 
perpendicularly to the hypha on which it arises. Following nuclear 
division this cell is separated into two, of which the basal cell is 
much longer and thinner than the apical ; the protoplasm in the 
latter is much denser than in the former. New elements are 
formed by continued division of the apical cell. Finally, the 
conidiophore is composed of a thread-like basal cell, in which the 
protoplasm is concentrated at the top, and of two to four cells 
progressively increasing in diameter towards the top of the conidio- 
phore ^ the terminal cell, which is the only true conidium, is of a 
characteristic ovoid -conical shape. 

WoLLEN WEBER (H. W.). Pyrenomyceten-Sttidien. II. [Studies 
on Pyrenomycetes. II.] — Angew. Bot, viii, 3, pp. 168-212, 
4pl.,1926. 

The author has undertaken a revision of certain genera of Hypo- 
creaceae and provides an analytical key for the determination of 
species of Nectria, Hypomyces, Galonectria, Gibberella, and Pleo- 
nectria. New pr revised diagnoses of a number of these forms are 
given, 

Whetzel (H. H.) & Kern (F. D.). The smuts of Porto Bico and 
the Virgin Islands. — Mycologia, xviii, 3, pp. 114-124, 1 pL, 
1926. 

This annotated list of the smuts recorded in Porto Eico and the 
Virgin Islands was compiled by the authors from a survey of the 
material available in various herbaria of the United States and of 
the literature in which reference to them is made. It comprises 23 
species. 

Thom (0.) & Church (Margaret B.). The Aspergilli.— ix + 
272 pp., 2 pi, 14 figs., Baltimore, The Williams & W kins Co., 
1926. 

This important monograph of the genus Aspergillus is at once 
biological and taxonomic, and is by far the most complete survey of 
these fungi that has appeared. For taxonomic purposes some 13 
main groups or ‘ collective species ’ are recognized. The attempts 
which have been made to divide the genus by separating Sterig- 
matocystis, Buaspergillus, Aspergillopsis, and Diplostephanus as 
distinct genera are considered to fail in essential particulars and 
the authors prefer to maintain the generic name Aspergillus in 
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preference to Eurotium for the whole group of related forms. For 
each collective species there is a characteristic range of colony 
colour: within some of these groups the shade of colour in the 
different species may vary with age and environment, but in others 
it is more fixed. 

The morphological characters of importance in classification are 
discussed in detail. The colour, shape, size and arrangement of the 
conidial heads and conidia and certain characters of the foot-cell 
and conidiophore are characteristic of the species, 64 of which and 
two varieties are accepted by the authors to include both forms 
known to them in culture and forms which they consider to be 
probably valid species described by other authors. Many forms 
will maintain their morphological characters in culture under 
favourable conditions for long periods, but others may form 
mutants, and in the A, fiavm-oryzae group especially there is 
considerable variation. The main groups have certain essential 
morphological characters in common and usually present funda- 
mentally related biochemical characters, but the distinction of the 
species within some of these groups is difficult on account of the 
range of intermediate forms that are met with. Two short group 
keys are given for the rapid reference of a given species to its 
group, one based on the colours of heads and stalks and the other 
on real relationship as determined from a more complete study of 
the characters. In the detailed synoptical key to the recognized 
species at the end of the book the latter is the basis. 

There are separate chapters on the culture of these fungi, their 
physiological and biochemical characters, their enzymic activity and 
utilization in industry, and their relationship to disease in animals 
and man. 

Bebkeley (G. H.). Studies on Botry-fcis. — Trans. Roy. Canadian 
Inst, XV, 1, pp,. 83-127, 5 pL, 17 graphs, 1924. [Received 
August, 1926.] 

The genus Botrytis is stated to be in a state of extreme confusion 
from the systematic standpoint, even the identity of many of the 
forms on which important critical studies have been based being 
doubtful. Much of this confusion is thought to have resulted from 
inadequate knowledge and misinterpretation of supposed connexions 
between the conidial and perfect stages of species of Botrytis. It 
has been too frequent a practice to describe the latter largely on the 
basis of host relationships, with little or no regard to their morpho- 
logical or physiological characters. It is now certain, however, that 
some of the more apparent morphological characters are not 
sufficiently sharply defined to have a clear taxonomic significance. 
Before such characters can be employed as taxonomic criteria, their 
complete constancy while passing through a variety of standard 
conditions must be demonstrated. 

In these studies four morphologically distinct strains belonging 
to the B. cinerea group, I, IV, VII, and IX, isolated, respectively, 
from geranium, squash [CucurWia sunflowers, and hemp, 

were used in the experiments [the technique of which is fully 
described]. 

The first part of this paper is confined to a comparative study of 
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the nitrogenous metabolism of the four strains, on peptone, aspara- 
gin, and sodium nitrate media. The results showed that varia- 
tions in the nitrogen source bring about changes in the growth 
curves. 

All the four forms showed a close relationship between growth, 
utilization of sugar, and acid production on peptone and asparagin, 
but not on sodium nitrate medium. On peptone, where growth is 
most rapid, there is a marked production of acid and a correspond- 
ing rapid utilization of sugar. On asparagin the same phenomena 
are observed, but on the sodium nitrate medium, although growth 
is considerable and sugar is utilized, there is no appreciable accu- 
mulation of acid. Botrytis IX and IV, the most rapid growers, 
also showed the greatest accumulation of ammonia on both aspara- 
gin and peptone media. The production of ammonia was accom- 
panied by a corresponding decrease in the amino nitrogen content 
of the medium, indicating that the major portion of the ammonia 
nitrogen is formed directly from the amino groups. On sodium 
nitrate, when no amino nitrogen is present, no ammonia accumu- 
lates. 

The so-called ‘ sparing effect ’ of carbohydrates on protein utiliza- 
tion was demonstrated; cultures on peptone plus 1*5 per cent, 
sugar producing much more ammonia (with corresponding utiliza- 
tion of protein) than on the peptone medium plus 3*0 per cent, 
sugar. 

As regards amino nitrogen, forms IX and IV on the peptone 
medium showed a final accumulation of amino nitrogen consider- 
ably less than the initial, whilst in the case of forms I and VII it 
was considerably greater. The growth, total nitrogen of mycelium, 
acidity, sugar utilization, ammonia, and especially amino nitrogen 
curves demonstrate that forms IX and IV are more closely related 
to each other than to either forms I or VII. 

The second part of the paper deals with the morphology of the 
strains under vaidous conditions. The results of further cultural 
studies on peptone synthetic, maize, and potato agars showed that 
the amount and type of growth are affected by temperature and sub- 
stratum. Irrespective of temperature, a much heavier mycelial 
growth was produced by all forms on peptone agar than on the other 
media, while sclerotial development was also promoted. At 27*5° C. 
sclerotial production was practically inhibited, the few- fructifica- 
tions being submerged, whereas at 18°, and generally at 22°, they 
were superficial, 

Botrytis VII and I, though members of one group as regards 
type of growth, do not show such a close relationship as forms IX 
and IV. All forms, irrespective of medium, produced at 27*5° abun- 
dant microconidia formed on short, depressed, lateral branches, on an 
elongated, branched, and creeping conidiophore. The effect of tem- 
perature on the growth of all forms was much less pronounced on 
maize than on potato or peptone agars. 

The results of spore germination studies showed that all four 
forms germinate better at 22° and 27° than at 18°. The average 
conidial measurements were as follows: I, 9 to 15 by 8 to 13 /t ; 
IV, 12^ to 19 by 8 to 15^; VII, 8 to 13 by 7 to 10 ; and IX, 12 
to 19*5 by 9 to 15 /z. On this basis, therefore, as well as on rate of 
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o'srnxiiia/tion (fornis IX and IV gorminating inucli faster tlian VII 
and I), cultural characters, and nitrogen metabolism, forms VII and 
I and forms IX and IV fall into two distinct groups. 

Cross-inoculation tests with all four forms on geranium, lettuce, 
cyclamen, squash, cucumber, sunflower, hemp, and turnip gave 
positive results in each case. Botrytis I and VII produced normal, 
erect conidiophores on the blackened and damp host tissue, while 
IV and IX also formed superficial mycelium, corresponding to the 
growth of the various forms in culture. 

T[unstall] (A, C.). A few notes on blister blight. — Quart. J ourn. 
Indian Tea Assoc., 1926, 1, pp. 42-43, 1926. 

Brief directions are given for the control of blister blight of tea 
{Exohasidium vexans) in north-eastern India. Two or more in- 
spections at intervals of 10 to 11 days should be made and diseased 
leaves plucked off and buried on the spot. If any disease be found 
at the third examination, the affected bushes should be sprayed 
twice at an interval of 10 to 11 days with lime-sulphur solution 
[see this Bevieia, v, p. 194] and any tea bushes found in the jungle 
in the vicinity of the diseased bushes eradicated. All attempts to 
check severe attacks of the disease in the rainy season are futile, 
but in such cases the young and pruned bushes should be protected 
from infection during the critical period by the application of a 
fungicide at intervals of ten days. In the isolated gardens of 
Assam the disease can be eradicated during the cold weather, 
but in Darjeeling this operation is more difficult owing to the close 
proximity of the gardens. A recent examination of over 60,000 tea 
seeds, many from infected gardens, failed to reveal a single case of 
contamination by E. vexans, so that the risk of the disease being 
transmitted by the seed is very slight [see also this Revieiv, iv, 
p. 509]. 

Bondartzeva-Monteverde (Mme V. N.). Phytoplitliora infestans 
(Mont.) de By Ha ToMarax. w/esto-Rs (Mont,^ De 

By on Tomatoes.] — Reprinted from Morbi Plantarum, Lenin- 
grad, XV {1926), 1, 27 pp., 1926. [German summary.] 
Tomatoes [the commercial cultivation of which in the open is 
stated to be steadily increasing in the neighbourhood of Leningrad] 
suffer severely in some years from a dry rot of the still green 
fruit. The first symptom appears as a small, subepidermal, brown 
spot, which increases in size until the whole fruit is involved. The 
latter remains firm, with the cuticle smooth and unbroken, though 
very occasionally small depressions may be seen on the surface. 
In the field, conidiophores are observed very rarely, and then only 
on almost ripe tomatoes growing close to the ground and covered 
by leaves. A feature of the disease is the almost entire absence of 
foliage infection even on heavily diseased plants. 

The causal organism was isolated and grown in pure culture on 
various media. A detailed discussion of its morphological and cul- 
tural characters leads the author to identify it as PliytopJithora 
infestans, in which opinion she is confirmed by successful cross- 
inoculations on the potato, and vice versa. Germination tests of 
seed from infected fruits showed that while germinability is 
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strongly impaired, the plants raised from such seed remain free 
from infection. Tests for resistance indicated that varieties with 
spherical, smooth fruits are most resistant, especially John Bear, 
Maincrop, Sunrise, Victory, and Matchless. Good results in the 
control of the disease were obtained by spraying the plants with 
1 per cent. Bordeaux mixture at intervals of 10 to 12 days, a treat- , 
ment which also controlled a bacterial wet rot of the fruit. Appli- 
cations of Bordeaux mixture of various concentrations to the soil 
around the plants failed to give any control. 

In PhytoiMhora inf estans was also recorded on Solanum 
melongena and S. dulcamara in Leningrad, this being, as far as 
the author is aware, the first record of the fungus on these hosts 
in Kussia. The fungus from 8> melongena proved pathogenic to 
the tomato and potato, but that from S. dulcamara gave negative 
results. 

SiMONET (M.). ITote BUT tine maladie cryptogamiq.iie de la Tomate. 
[Note on a fungous disease of the Tomato.]— Eet;. PatA V4g, 
et Ent Agric,, xiii, 1, pp. 70-71, 2 pL, 1926. 

During September, 1925, tomatoes at Amblainvilliers (Seine-et- 
Oise) were found to be suffering from a disease caused by Phoma 
destructiva [see this Review, i, p. 149]. The fruit dropped prema- 
turely and at the base of the peduncles showed characteristic large, 
black, circular spots covered with numerous pycnidia of the fungus, 
which was isolated and cultivated on carrot media and on sterilized 
dahlia stem. 

For the control of the disease the destruction of infected tomatoes 
and spraying with copper mixtures are recommended. 

Tomato leaf spot.— iVm Jersey Agric, Exfer, Stat. Girc, 193, 2 pp,, 
T fig., 1926. 

A description is given in popular terms of leaf spot of tomatoes 
{Septoria) [lycopersici : see this jRevie'ii^j iv, p. 709], which is esti- 
mated to destroy annually 100,000 to 300,000 bushels of the New 
Jersey crop. Instructions are given for the control of th 3 disease 
by cultural measures and the application, at 10- to 14-day in- 
tervals, of 5-5-50 Bordeaux mixture, using 100 to 150 galls, of 
spray per acre. 

31 impuesto para la defensa contra las plagas del campo. [The 
tax for protection against crop pests.] — BoL Estac. Pat, Veg,, 
i, 2, pp. 72-75, 1926. 

The Spanish Royal Decree of 20th January, 1926, authorizes the 
collection of a tax, not exceeding 0-5 per cent, of the net total land 
value, to be applied for the advancement of the protection of crops 
against diseases and pests. 
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Liese (J.). Acktet auf den Bnchen&eimlingspilz S [Beware of 
the Beech seedling fungus !] — Forstarch.^ ii, 14, pp. 217-218, 
1926. 

The wet weather during June is stated to have promoted an 
epidemic [in Germany] of the beech seedling disease caused by 
Fhytojjhthora omrdvoTa, which produces dark brown spots on the 
stems, cotyledons, and foliage, and eventually kills the young trees. 
The life-history of the fungus and its mode of dissemination are 
briefly described, and recommendations are made for its control by 
cultural measures, possibly supplemented by spraying with Bor- 
deaux mixture. Infected sites should not be used again for beech 
seedlings for some years, since the resting spores of the fungus form 
a source of abundant contamination. 

Yossifovitch (M.). Le dep^rissemesit du Chene (Quercus pedun- 
culata Ekrk.) dans les forets de Slavonie (Yongoslavie). [The 
dying ott* of the Oak {Qiiercus pedmiculata Ehrh.) in the 
forests of Slavonia (Jugo-Siavia).] — Rev. Emix et Forets, Ixiv, 
6, pp. 288-291, 1926. 

During 1925 the writer, acting on behalf of the Jugo-Slavian 
Ministry of Forests and Mines, made an extensive survey of the 
celebrated Slavonian oak forests {Quercus 2^^dwnculata), which 
since 1910 have been steadily declining in vigour and dying off as 
a result of desiccation [see this Review, v, p. 456]. In the parish 
of Brod alone, the incidence of affected trees rose from 765 in 
1910-11 to 1/ 2,663 in 1911-12. At present the disease is estimated 
to extend over an area of more than 50,000 hect., involving over 
1,000,000 cu. m. of timber. The writer’s researches have so far 
revealed the presence, in every one of the individuals examined, of 
the rhizomorphs oi Ar miliaria mellea, whi(:h^ is thought to have 
caused the final destruction of trees already weakened by the suc- 
cessive attacks of caterpillars (especially Lijjaris dis 2 Mr) and mildew 
(Oidiura) [Mierosphaera quercina']. 
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Galloway (B. T,). Tlie search in foreign countries for Might- 
resistant Chestnuts and related tree crops. — U,S. Dept, of 
Agric, Girc. 383, 16 pp., 5 figs., 1926. 

Notes are given on the following possible substitutes for the 
native American chestnut {Gastanea dentata), w^hich are being 
introduced in the hope of replacing those destroyed by blight 
[Endothia parasitica]: the Chinese hairy chestnut (G. mollissima), 
of which over 10,000 seedlings have been distributed in the United 
States during the past ten years; European chestnut {0. sativa); 
which is susceptible to blight ; the Chinese timber and Chinese 
dwarf chinquapins (C. henryi and G. seguinii), both apparently 
resistant to blight ; the Japanese chestnut (C. crenata) ; and the 
evergreen chinquapins {Gastanopsis delavayi, C, hystrix^ and other 
species) from Yunnan, China. 

Horse-Chestnut leaf blotch. — Nevj Jersey Agric, Exper, Stat Giro, 
197, I p., 1926. 

An account is given in popular terms of the leaf blotch [Guig- 
nardia aesculi] of horse chestnut [Aesc^dus hippocastanmn] which 
is said to be very prevalent in New Jersey. Spraying with lime- 
sulphur 1 in 40 or dusting with sulphur-lead arsenate dust 90-10 
are suggested as practicable control measures in the case of valuable 
trees, the first application being given as soon as the buds open, 
followed by at least two more at intervals of two or three weeks. 

Maple leaf scorch. — New Jersey Agric, Exper, Stat. Girc, 196, 2 pp., 
1926. 

Maples [Acer spp.] are stated to be very susceptible to leaf scorch 
owing to tlieir habit of coming out early and bearing large, thin 
leaves. The symptoms may appear in the form of intervenous 
streaking, followed by a yellowing of the entire leaf, or as blotches 
of variable dimensions. Leaf scorch is particularly severe on soft 
and sugar maples [A, saccharum] and the red Japanese variety 
[A. palmahm and is most prevalent on trees growing at 

the edge of pavements. The Norway and Eed maples [A, plata-- 
'noides and A. rubrwm] are comparatively resistant. 

The condition is attributed to disturbances in the water balance 
of the tree resulting from excessive transpiration in hot weather 
[see also this Review, !, p. 431]. The most satisfactory control is 
obtained by pruning oS', during the dormant period, 25 per cent, of 
the branches close to the trunk [ibid., iv, p. 355]. In the spring 
a good fertilizer should be applied, and during the hot, dry weather 
the soil for some distance round the trees should be watered at 
regular intervals. 

Murray (B. Jean). Three fungous diseases of Salix in Hew 
SSealand and some saprophytic fungi found on the same hosts. 

— Trans. New Zealand Inst,^ Ivi, pp. 58-70, 4 pL, 10 figs., 
1926. 

In this paper a full description is given of three of the worst 
diseases of willows occurring in the Nelson district of New Zealand. 

Marssonina salicicola occurs chiefly on the weeping willow 
{Salix babylonica: on which host it was also seen by the author in 
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South Australia in 1924 and 1925), but also on the crack willow 
(S./Tagilis), The fungus produces a pale reddish-brown spotting 
of the leaves, and brown cankers on the twigs, whilst badly discard 
trees almost lose their ‘ weeping ’ habit on account of a shortening 
of the internodes. The leaves are smaller than normal, and fre- 
quently fall prematurely. Whitish acervuli, from 150 to 200 p in 
diameter when mature, are produced on the spots, breaking through 
the epidermis to liberate the hyaline, bieellular conidia. These are 
club- or pear-shaped, frequently curved, and measure 11 to 16 by 
3 to 7 p. The parasite agrees in all important features with if. 
salicicola, of which- Jlf. rubiginosa siad M, nigricans are thought to 
be merely variant forms. The disease of willows recorded by 
Fukushi in 1921 from Japan as probably due to a Marssonina, may 
also prove to be identical with the New Zealand disease. 

MacropJioma salicis attacks S. fragilis, causing a reddish-brown 
discoloration of the tips of the infected leaves. This is somewhat 
sharply delimited from the healthy tissue, which ultimately becomes 
yellow, the leaves falling prematurely. Pycnidia are more or less 
thickly distributed over the diseased areas. They are somewhat 
similar in colour to the dying leaf tissue; 100 to 170 broad, globose 
or flattened globose, deeply sunken, amphigenous, and with a short 
broad papilla, opening by a circular pore. The pycnospores are 
oblong with rounded ends, continuous, hyaline, and 16 to 20 by 6 
to 8 p. 

Oloeosporium capreae is of most frequent occurrence on the 
leaves of S. fragilis^ although not unknown on S. babylonica* It 
causes small, round or irregular, somewhat raised spots on the upper 
surface of the leaf, greyish- white with a narrow, dark brown 
margin, often confluent and then forming large irregular patches. 
The spots are covered with minute, black dots, representing acer- 
vuli, which are chiefly confined to the upper surface. These are 
brown, often confluent, and measure 80 to 120 ^ in diameter. They 
produce small, oblong to oval, hyaline, unicellular conidia, 8 to 12 
by 3 to 6 in diameter. 

The name Onomonia bullata n. sp. is given to a fungus [which is 
fully described] commonly found on willow branches which have 
died the previous season. It is thought to be possibly the ascigerous 
stage of Marssonina salicicola or Qloeosporium capreae, but cultural 
■evidence of this has not been obtained. 

The following saprophytic fungi were also found on willows in 
the Nelson district: CTyptodiap>OTthe salicella, (i) Leptosphaeria 
mlicinearnm^ Metasphaeria orthospora, Pleospora herbarwnij 3£acro- 
phoma salicaria, Biplodia salicina^ Gorynenm salicis, Hyaloceras 
saccardoi, m.d Pestalozzia fimerea, 

BuimET (F.) & Geoscolas. Observations sur la presence dn 
Keurotns eryngii a St.-Jean-de-BelleviXIe en Tarentaise 
(Savoie) . [Observations on the occurrence of Pleurotus eryngii 
at St.-Jean-de-Belleville in Tarentaise (Savoy).]— /Sbc. 
Myc, de France, xli, 4, p. 475, 1926. 

In a natural habitat of Pleurotus e^^ngii [see this iJeview, v, 
p. 176] visited by the authors in September, 1925, the fungus 
appeared to grow with the same facility on the rootstocks of 
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Ery^ghim aVpinum as on those oiLaserintiwn latifolium in those 
places where the latter grew mingled with the former. In adjacent 
fields, however, where L. latifolium was not in association with E. 
alpinumy the fungus was totally absent. It was also noted that 
F, eryngii was as abundant in mown as in unmown meadows, and 
that it frequently occurred on partly decayed rootstocks of the 
hosts, even when these were capable of producing a vigorous growth 
in the following year. 

Curtis (Kathleen M.). A die-back of Pinus radiata and P.mnricata 
caused b j the fungus Botryodiplodia pinea (Desm.) Petr.— 
Trans. New Zealand Inst, Ivi, pp. 52-57, 2 pL, 7 figs., 1926. 

. The author describes in some detail an apparently unrecorded 
disease caused by Botryodiplodia p)inea on Finns radiata and P. 
muricata in the Marlborough and Nelson districts of New Zealand. 

A striking feature of the disease is the dying off of the tip of the 
stem or of one or two of the higher branches. The disease then 
extends downwards as much as 20 feet, though the lowest branches 
are not usually affected. The surface of the bark is not sunken or 
distorted, but after a time pycnidia are developed on it, either 
singly or in groups. The cones also are attacked, but the pycnidia 
borne on them are scattered. On splitting the badlj?' diseased stem, 
the bark and cortex are found to be dark brown or nearly black,, 
the xylem ash coloured, and the pith rusty brown to pure black. 
Infection is always more marked at the nodes where the cones are 
attached. The pycnidia are black, erumpent, thin- walled, angular 
to rounded, from 250 by 250 to 800 by 800 /£, with a shortly papil- 
late ostiole. The pycnospores are ellipsoid-obovate to cylindrical 
with rounded ends, fuliginous to fuscous when mature, non-septate 
(uniseptate in older pycnidia), and measure 24 to 37 by 14 to 18 p. 

The fungus, which possibly infects only through wounds, is an 
active parasite when once established. In some cases it appears to 
enter by the cones or cone-stalks, whilst in others it attacks the 
branch directly. The hyphae are at first hyaline, but later turn 
black, especially when near the surface of the stem. Intercellular 
hyphae with small papillate outgrowths also occur. A black stro- 
matic mass is formed outside the xylem, which the hyphae eventually 
penetrate by way of the medullary rays. 

For the control of the disease it is suggested that diseased parts, 
should be removed two feet below the visibly infected region and 
the cut dressed with Stockholm tar. 

Hostermann (G.) & Korbes (H.). Bie Schiittekrankheiten der 
Koniferen xind ihre Bekampfung. [The leaf fall diseases of 
conifers and their control.] — Gartenwelt, xxx, 23, pp. 360-362 : 
25, pp. 391-392, 1926. 

Defoliation of conifers may be caused by various species of 
Lophodermium, Eypoderma, and Hypodermellay of which those 
belonging to the first-named genus are stated to be the most 
important under German conditions. 

/ Leaf fall of pines, caused by L. pinastri [see this RevieWy v, 
p. 455], is confined almost exclusively to one- to three-year-old trees 
of Finns silvestris^ F. montana, F. nigra^ and F. cenihra. Trees. 
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originating in Finland and Sweden have been found generally more 
resistant to leaf fall than those indigenous to central Europe, while 
individuals from the Auvergne mountains, the Tyrol, and Hungary 
have proved highly susceptible. The symptoms of the disease and 
mode of infection are briefly described [loe. cit.]. 

L. macrosporum causes a similar disease on 10- to 40-year-old 
stands of Picea exoelsa. In the spring the previous season’s needles 
assume a rusty tinge, and during the summer perithecia develop on 
the affected parts, reaching maturity in the following spring. The 
fact that infected needles do not usually fall off after drying up is 
attributed td the invasion of the abscission layer by mycelium. 

A brown discoloration of the two-year-old needles of Abies alba, 
which occurs from May to July, is due to L\ nerviseq'wum. The 
perithecia are not usually found until the needles have fallen. 
This disease, though very prevalent, is stated to be seldom serious. 

P. excelsa and P. omorica in Grunewald and Dahlem (Berlin) 
are stated to be suffering severely from the attacks of a species of 
Lophodermium [unspecified]. The first sign of the disease, observed 
in September, 1925, on the 15- to 20-year-old trees, was a yellowish- 
brown discoloration of the needles. Defoliation had not occurred 
by the middle of March, 1926, and no apothecia were formed. 

For the control of leaf fall diseases the writers recommend, in 
addition to various cultural measures, several applications of a 2 per 
cent, lime-sulphur. Burgundy mixture, or other copper-containing 
preparation, with the addition of 1 to 2 per cent, soft soap. The 
first application should be given in April and subsequent ones at 
two- to three- weekly intervals from June till the autumn. 

Nagel (F.). Etwas iiher SchlittehekampfujigsmitteL [Notes on 
preparations for the control of leaf fall .] — Der Deutsche 
Forstwirt, viii, 75, pp. 797-799, 1926. 

The writer has tested four preparations for the control of leaf 
fall of conifers [^Lophodermium, Hypoderma, and Hypodermella 
spp. : see preceding abstract], namely, Bordeaux mixture, Heufeld 
Burgundy mixture (E. E. Neumann, Eberswalde), Hartwig’s (copper) 
Schiittesalz, and Bordola paste, of which the second is specially 
recommended on the grounds of efliciency and economy (average 
cost of 250 1. of mixture, M. 4). Particulars of the composition and 
application of each of the preparations are given. 

Longyeak (B. 0-). The nature of decay in wood. — Colorado 
Agric, Exper, Stat Bulk 307, 58 pp., 5 figs., 23 graphs, 1926. 

In the first part of this comprehensive study, a number of in- 
teresting data relating to annual losses from timber decay in the 
United States and elsewhere are assembled. According to the 
most recent estimate (1924) the total annual loss from this cause 
amounts to 16 per cent, of the total cut, i.e., 3-5 billion cu. ft., repre- 
senting a value of over $200,000,000. In connexion with the causes 
of decay, a detailed account is given of the anatomical structure, 
chemical composition, physical and mechanical properties, and other 
characteristics of wood, together with oDservations on the life- 
history of wood-destroying fungi and on some of the effects pro- 
duced by them. 
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A description is also given of the writer’s method of estimating 
the rate of decay, based on the progressive loss of weight, after 
drying to a constant moisture content, of healthy specimens sub- 
jected to conditions favourable for decay. Sets of wood specimens 
oi one species and each of equal volume were used, thus permitting 
of examination at the close of stated periods. The relation of 
decay to strength was ascertained by testing the strength of each 
piece after drying and weighing. Details are given of the applica- 
tion of this method to a number of soft and hard woods. 

A bibliography of 50 titles is appended. 

Haricom (J. F.). Some problems in wood preservation.— PuZp 
and Pa^yer Mag. of Canada^ xxiv, 24, pp. 719-720, 1926. 

In this paper (read before the Ninth Agricultural Convention of 
Chemists at Montreal on 3rd June, 1926) the writer discusses some 
of the problems connected with the preservation of timber. Decay 
due to fungi is stated to be by far the most important factor in the 
deterioration of wood used for industrial purposes. The preserva- 
tives in most general use at present are stated to be creosote, zinc 
chloride, and sodium fluoride. It is estimated that only about 50 
and 27 per cent, of the annual replacements of railway sleepers in 
the United States and Canada, respectively, are treated *with pre- 
servatives. Possibly this is partly due to the facts that about 50 
per cent, of the ci'eosote used in America has to be imported [see 
this Review, v‘, p. 200], and that the water-soluble preservatives 
leach out and cannot be successfully used in damp localities. 

Attempts have been made to use various substances in connexion 
with timber preservation, including emulsions of creosote and zinc 
chloride, dilutions of creosote and tar and of creosote and crude oil, 
and crude oil and zinc chloride (double treatment) [ibid., v, p. 399]. 
Emulsions of crude oil and zinc chloride are now being tested on a 
semi-commercial scale. The mixtures of creosote and crude oil in 
use are stated to range from 30 : 70 to 70 : 30. The lighter fractions 
of creosote are the most toxic. 

Kobbe (W. H.). Indurating wood with sulphux. — Chem. ^ MetalL 
Engin.y xxxiii, 6, pp. 354-356, 2 figs., 1926. 

A recent development in the work of timber preservation is 
described. The process consists of immersion in a sulphur bath at 
a temperature of 140® to 150® 0. for five or six hours (or until all 
moisture is absorbed), after which the temperature is allowed to 
drop to 120® or 125° for the remainder of the treatment (four or 
five hours). Experiments have been conducted with a number of 
hard and soft woods and palms. California redwood \Seguoia 
sempervirens\ absorbs approximately its own weight of sulphur, 
while Florida palmetto ISahal palmetto] absorbs about the same as 
white pine [Finns stroous], or 60 to 70 per cent., but requires a 
much longer period of immersion. 

Treated pine- wood was found to withstand compression of 5,800 lb. 

g ^r sq. m. compared with 3,500 lb. per sq. m. for untreated timber. 

rented wood is also several times harder than untreated (300 to 
350, compared with 100, for hemlock [Tsuga spp.]). 

Sulphuring prevents the action of at least two of the three 
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factors, heat, moisture, and oxygen, wh are essential to the 
development of wood rot, and is therefore of great value as a 
preservative, protecting the wood by physical rather than chemical 
means. . ^ 

Experiments are in progress, with the co-operation of the Texas 
Gulf Sulphur Company, on the application of this method of pre- 
servation to sleepers on the Atchison, Topeka, and Santa F4 
Kailway. 

Koppe (A.). Mittel ssnr Erholmiig der Hoizdauer, [Methods of 
increasing the durability of timber.] — Ulus, Lmidw, Zeit,, 
xlvi, 20, p. 253, 1926. 

The following points in this brief account of current methods of 
timber preservation are of interest. Carbolineum should not con- 
tain more than 15 per cent, cresol, since preparations with a higher 
proportion are apt to injure the fibres. Tar should be applied only 
to underground portions of the timber, since its absorption of heat 
leads to cracking of the exposed parts. A similar risk is incurred 
by the practice of burning the upper layer of the wood. One of 
the best preservative substances is stated to be heavy tar-oil, con- 
sisting of cresol, chinolin, naphthalene, and homologues. This pre- 
paration, applied warm, has been found approximately equal in 
efficacy to the mercurial preservatives. The so-called Torrel 
process is based on the saturation of the wood in a solution of 
boiling sugar, followed after cooling by the injection of hot air to 
induce the evaporation of the water left in the timber. 

Gaumann (E.). Uelber die SpeziaHsierung des falscheB MeMt alls 
(Peronospora. brassicae G-m.) auf dem Kohl und seinen Ver- 
wandten. [On the specialization of downy mildew {Perono^ 
spora hmssicae Gm.) on Cabbage and related species.] — Landw, 
JaJiTh. der Schweiz, xl, 3, pp. 463-468, 1926. 

In continuation of his investigations on the genus Perouospom 
[see this Review, iii^ p, 241] the writer examined the question of 
specialization in P. brassicae Gaumann [formerly P. parasitica f. 
6rassicae] on cabbage and related species. 

The results of cross-inoculation experiments, in which seedlings 
were sprayed with spore suspensions and then placed under bell 
jars for 24 to 48 hours, indicate that P. brassicae loQ sub-divided 
into three biologic strains, namely ; (1) f. sp. brassicae, the chief 
hosts of which B,m Brassica oleracea, B, napuSy B. rapa, B, nigray 
B, juncea, B, towrneforiii, and B, frutieulosa, but which is capable 
of producing sub-infections on 8inapkarvensisy8,alha^ Raphanus 
raphanistrivm, E, sativus, mid Eruca sativa ; (2) i, sp, sinapidis, 
the principal hosts of which are 8, arvensis and S, aZ6a, but which 
is able to produce sub- infections on all the above-mentioned species 
ot Brassica (except B, rapa mid B, jumea) and RaphanuSj with 
occasional conidiophore formation on P. oleracea ; a>nd (Z) t sp. 
rapAam, the chief hosts of which are P. raphanistrmn and It, 
sativus, hnt which can produce sub-infections on all the above- 
mentioned species of Brassica (except B, fruticulosa)y as well BjS on 
8, arvensis and 8. alba, with occasional conidiophore formation on 
B, oleracea and B, napus. 
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Hoffeeiohter (K.). Gesteigerte EinnaliMeii durcli Beizesi des 
Saatgiites mit Uspnlun. [Increased returns through seed 
disinfection with uspulun.] — Oartenflora, Ixxv, 6, pp. 262-263, 
1926. 

The writer has obtained excellent results [particulars of which 
are given] in the control of club»root of cabbage [Plasmodio2ohora 
brassicae] by immersion of the seed in uspulun according to direc- 
tions. Only 3 per cent, of infection was recorded on a three-acre 
field of infested soil. 

Coons (G. H.) & Edgerton (0. W.). Boot rot in Sugar Beets in 
Louisiana not dangerous. — Planter and Sugar Manufacturer^ 
Ixxvi, 25, pp. 488-489, 1926. 

The writers examined some samples of diseased sugar beet from 
Baton Rouge, Louisiana, and expressed the opinion in correspon- 
dence [which is reprinted] that infection was due to Sclerotium 
rolfsii and Rhizoctonia, both of which can be adequately con- 
trolled by suitable cultural measures, including judicious crop 
rotation. 

Nattrass (R. M.). White rot disease of Onions. — Immunity 
trials. — Ann. Rept. Agric. ^ Hart. Res. Stat., Long Ashton^ 
Bristol Jor 1925, p. 109, 1926. 

This is a brief report on experiments carried out at Bristol in 
1925 on the varietal resistance of onions to white root rot {Bolero^ 
tium cepivoTum). Two rows, each 8 yards long, were sown with 
seed of the following varieties, in heavily infected land, the number 
of diseased bulbs obtained being given in each case : Magnum 
Bonum, 0; Selected Red, 0; Selected Coconut, 0; Al, 0; Cran- 
ston's Excelsior No. 8, 1 ; Ailsa Craig, 1 ; Strasburg, 3 ; and Cran- 
ston's Excelsior No. 4, 4. The slightness of the attack was attri- 
buted to the very dry season. 

Celery blights. — New Jersey Agric. Exper. Stat Giro. 195, 2 pp., 
1 fig., 1926. 

The symptoms of early blight (Cercospora) [apfU] and late blight 
(Septoria) \apiP\ of celery are briefly described in popular terms, 
and directions are given for the control of both diseases by weekly 
applications of 3-4-50 Bordeaux mixture or copper-lime dust in the 
seed-bed, and of 5-5-50 Bordeaux mixture at seven- or ten-day 
intervals when the plants are established in. the field. Two- to 
three-year crop rotation and deep ploughing under of celery refuse 
are also recommended. The efficacy of seed treatment and of using 
three- to five-year-old seed is considered doubtful. 

J OCHEMS (S. C. J.), Aspergillus niger op Katjaug Tauah. \A8per- 
gillus niger on Groundnut.] — Indische Gulturen (Teysmannia), 
xi, 12, pp. 325-326, 1 fig., 1926. 

Groundnut (Arachis hypogaea) seedlings grown at Deli (Sumatra) 
in a test for resistance to slime disease [Bacterium solanacearum) 
were killed by the attack of Aspergillus niger. Inoculation experi- 
ments with the fungus isolated from the infected plants gave 
positive results. Since only about 1 per cent, of the seedlings 
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were affected, the disease is probably o£ no economic importance, 
but further investigations in this connexion are desirable. Possibly 
the groundnut disease attributed to -Mucor is really due to A, nigei\ 

Carne (W. M.). Black spot or anthracnose of the Grape viiie 
(Gloeosporiiim ampelopliagTim). — Journ, Dept, Agric, Western 
Australia, 2nd Ser., hi, 2, pp. 178-182, 3 figs., 1926. 

The present paper gives a brief, popular account of anthracnose 
of the vine, Gloeosporium ampelopliagum, stated to be an important 
disease of this crop in Western Australia. 

For control [see this Review, iv, p. 144] it is recommended that all 
prunings and loose bark should be burnt and a spray given, as late 
as possible before the buds burst, of Bordeaux mixture (20-20-40), 
copper sulphate (20 lbs. in 40 galls.), or sulphuric acid (1 in 10). 
Applications of Bordeaux (6-6—40) or Burgundy (6-9-40) are 
advised when the buds are bursting, and if necessary just before 
blossoming, and after the fruit has set. In wet seasons later spray- 
ings (using 50 galls, water) may also be required. 

Fish (S.). A Grape export problem. Microfangi on graniilated 
cork. — Journ, Dept, Agric, Victoria, xxiv, 6, pp. 316-318, 1926. 

The granulated cork used for packing grapes for export has been 
suspected at times of being contaminated with fungus spores 
capable of giving rise to rotting of the fruit during transit. In 
order to test this hypothesis cultures were made from many samples 
of cork, audit was found that Rhizopus nigricans s;ti^Penicillium 
spp. were present in all cases and Botrytis cinerea in one-third of the 
number. Inoculations were made on wounded and unwounded 
grapes with each of these fungi with the result that in two weeks 
all the bunches except the controls were nests of fungi. Sterig- 
matocystis [^Aspergillusl niger, also occurred on the surface of the 
grapes of both the experimental and control bunches, indicating that 
the cork is not the sole source of infection. 

Sterilization of badly infested cork showed that B. cinerea was 
easily killed by heat, and Penicillium at a higher temperature ; 
while the more resistant spores of R, nigricans were only killed 
when the cork was treated for 20 minutes at 94° C. dry heat. The 
best results on a commercial scale were obtained by allowing hot 
air to pass up through a revolving cage containing 50 lb. of cork, for 
40 minutes, the exit temperature being 210° C., and 1 lb. of sulphur 
being added for the last 5 minutes. 

It is stated that this infection of granulated cork is not neces- 
sarily general, and a sample barrel of Spanish grapes landed in 
Melbourne early in the year proved to be comparatively free from 
micro-fungi. To reduce the danger of contamination from the vine- 
yard, it is advised to sulphur the fruit before picking and to give a 
puff of sulphur to each bunch before packing. 

OarBOWSKI (L,). Ckoroby roilin uprawsiycli w Wielkopolsce^ nm 
Pomorm i na 6l§sku w r. 1924 i 1925. [Diseases of culti- 
vated plants in Great Poland, Pomerania, and Silesia in 1924 
and 1925 J— Pamphlet of the Publishing Institute ^ Bibljoteka 
PoMa %dgoszcz, 47 pp., 1926, [French summary.] 

The present report is compiled on much the same lines as those 
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for previous years [see this Revieiv, iv, p. 19; v, p. 211]. The 
following items are of interest. 

Typhula gramimim was found in several localities parasitizing 
the leaves of winter barley in association with. Ruccinia simplex^ 
Ascochyta graminicola^ and GLadosporiihm herbarum. The sclerotia 
of the fungus were found not only on and in the tissues of the 
leaves and haulms, but also on the rootlets of the seedlings and in 
the soil around the latter. An undetermined species of Myco- 
sphaerella, also in association with other fungi, was recorded on 
wheat, barley, and rye in both the years under review. The 
perithecia on the withered leaves are densely gregarious, pinkish- 
brown, translucent, usually somewhat applanate, from 140 to 220 /4 
in diameter, and with an ostiole about 30 jx broad. The asci are 
cylindrical-elavate and 52 to 67 by 9 to 9*5 /4; they contain 2-cel] ed 
spores, 15 to 16 by 3-5 to 4 p. Besides occurring on barley, A. gm- 
minicola was also found on wheat and rye. Septoria graminum and 
8. glumarum were found on dying leaves of oats attacked by P. 
glumaT%Lm, Erysiphe graminis, and (7. herbarum, A new record 
for Poland is that of Goniosporium armidinis var. secalis on rye ; 


it was found in 1923 on the remnants of stamens still adhering to 
the young grain, in the form of black agglomerations (150 to 250 p 
in diameter) composed of spores. The latter are rounded, smooth, 
olive-coloured, and 5-5 to 6*5 p in diameter. 

Peronos'pora aestivalis was found on cultivated lucerne. In one 
locality about 10 per cent, of sugar beet seedlings were killed by a 
root rot caused by Sclerotinia sclerotiorum. Sugar beet also suflEered 
in another locality from a leaf spot caused by Sporodesmium putre- 
facienSj which killed the leaves attacked. Chrysanthemums in the 
hothouses of the Institute of Agriculture in Bydgoszcz showed a 
black spotting of their lower leaves : the spots were for the most 
part located between the leaf veins and sharply delimited from the 
surrounding healthy tissues. The disease rapidly spread and led 
to the death of the pitots attacked. Microscopic examination 
showed the presence in the intercellular spaces in the leaf tissue of 
an undetermined bacterium. 

Among diseases of forest trees, those caused by Armillaria 
melled and Polyporus [Pomes'] annosus are stated to be very wide- 
spread. In one locality the first-named was found killing 6- to 
10-year-old pines. In the Rychtal forest an area of 200 hectares 
of mixed stand had to be cut down as almost all the trees were 
attacked by P. annosus, and reports have been received from a 
number of other forest districts where the fungus is killing whole 
stands of pines and birches. Equally widespread in pine forests is 
Lophodermium pinastH, chiefly in its Leptostroma pinastri stage. 
Experiments to control this disease by spraying the trees with 
Bordeaux mixture gave negative results. 

Morozov (B.). OSsop rpnSnHX h SaKTepaajiBHHx SoJiesHeii cejiBCKO- 
xosfltCTBeHHHx pacTeHHft B KaiiymcKOfi rySepHHH sa 1924 ro;a;. 
[A survey of fungal and bacterial diseases of agricultural 
plants in the governinent of Kaluga in 1924 .] — La Defense des 
Plantes, Leningrad, ii, 7, pp. 592-602, 1926. 

Brief notes are given on the principal diseases of cultivated 
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plants which were recorded in 1924 in the government of Kaluga 
[central Eussia], of which the following are of interest. 

Urocystis occulta was found practically over the whole region, 
but only did slight damage to the rye crop. Slight outbreaks of T ll- 
letia secalis ocQWCied on rye in some localities, but did not injure 
the crop to any appreciable degree. Spring-sown rye suffered more 
than usual from Claviceps purpurea, from 6 to 10 per cent, of the 
ears being infected. In one locality where the crop was sown on 
heavily manured land, which favoured the development of the 
fungus, 36 per cent, of the ears were attacked. T, tritici was 
very prevalent in some distidcts, the percentage of infection of 
autumn-sown wheat varying from 0-60 to 4*41, while in one 
district the percentage rose to 13*66 on spring wheat. Ustilago 
tritici chiefly attacked spring wheat and was less widespread than 
the former, the average percentage of infection being 2*75 for the 
whole government. The so-called winter injury was very severe 
in 1924, over 50 per cent, of the autumn sowings having been killed 
by it in many localities. Oats were severely attacked by Ustilago 
avenae and Z7. levis, the damage done by these smuts averaging from 
9 to 15 per cent. Flax, which is one of the chief crops in some dis- 
tricts, suffered fairly heavily from rust {Melampsora Uni), In one 
village about 30 per cent, of the cabbage seedlings were killed by 
Olpidmm brassicae. Flasraocliophora brassicae was very prevalent 
on cabbage in many localities, in some of which the damage done 
by this disease amounted to from 40 to 75 per cent. Cucumbers 
were slightly attacked by Scolecotrichum melop)hthoru7n, while 
Sporodesmium mucosum was present practically throughout the 
whole region and caused considerable harm. Sphaerotheca humuli 
was fairly frequent on cucumbers, but did not cause any noticeable 
loss. 

Among the numerous notes on diseases of fruit, forest, and orna- 
mental trees and shrubs, it is stated that the conidial stage of 
Mycosphaerella sentina, producing white spotting of the leaves, 
was very widespread on the pear and caused a heavy defoliation. 

Campbell (J. G. C.). Report by the Mycologist. — Ann, Rept, 
Fiji Dept of Agric. for the year 1925, pp. 12-14, 1926. 

Further investigations on the so-called ' Sigatoka ’ disease of 
bananas [see this Review, iv, p. 554] have shown that the condition 
may be due to a number of different agents. The name ^ Sigatoka V 
will in future be discontinued as inapplicable and will be replaced 
by ■ leaf spot Inoculation experiments with several species of 
bacteria and fungi associated with the disease gave negative results, 
and its primary cause still remains obscure. 

Freckle of bananas (P^077ia or Phyllosticta sp,) [VMacrophoma 
musae : see below, p. 749] has not previously been described from 
Fiji. It is characterized by a progressive brown discoloration and 
death of the leaf tissue from the edge inwards. Small clusters of 
pycnidia, containing large, unicellular, hyaline spores, develop on 
the leaf blades, petioles, and fruit. In Hawaii the disease is stated 
to have been controlled by spraying with Bordeaux mixture. 

Anthracnose [Oloeosporium^musarum] appears to be generally 
conflned to old, bruised fruit, but since it has been shown in the 
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Philippines [ibid., ii, p. 279] to be capable of attacking bananas in 
the plantation, precautions should betaken to prevent its spread by 
the destruction of diseased material. 

Thread blight of coco-nuts {Gorticium 2 oeniciUatum) [ibid., iv, 
p. 604] was found during the year on the Vuinasevu River in 
Vanualevu and at Nasinu. In the latter place the disease is stated 
to have been readily controlled on previous occasions by spraying 
with lime-sulphur. 

Blast of rice [Firimlcma oryme : ibid., i, p. 343] was found, for 
the first time in Fiji, on the crop round Suva. The loss from the 
disease is estimated at 25 per cent, at least of the yield. Part of 
the ‘ straighthead ' condition associated with the disease may have 
been due to soil conditions, especially partial drought [ibid., ii, 
p. 31], 

Base rot of suckers, leaf spot, and fruit rot of pineapple are all 
caused by Thielaviopsis pamdoxcL So far only the first-named 
form of the disease has been of any commercial importance. The 
lower end of shoots and suckers is attacked in storage, during 
transport, and shortly after planting. The bottom of the sucker 
rots away, destroying the roots, and the plant dies. A large per- 
centage of a consignment is frequently attacked in this "way. The 
remedy for base rot is to dry the bottoms of the suckers in the sun 
for a week. 

Two non-parasitic conditions, wilt and tangle root, were observed 
in pineapples for the first time. • The former is thought to be pos- 
sibly due to soil conditions, and the latter to the non-removal of 
the leaf -like scales within an inch of the cut end of the sucker. 

Angular leaf spot and black arm of cotton {Bacterium malva- 
cearum) occurred in various districts. 

A leaf spot of maize, associated with a species of Helmintho- 
sporium, caused considerable damage in the Ra province. 

Hakgreaves (E.). Keport of the Entomological Section. — Ann, 
Kept, Sierra Leone Lands ^ Forests L)ept., for the year 1925^ 
pp. 16-18, 1926. 

The following reference is of mycological interest. 

As a result of the distribution of the entomogenous red fungus 
Nectria diploa, there has been a general improvement in the appear- 
ance of the coco-nut palms in various parts of Sierra Leone hitherto 
badly attacked by scale [Aspidiotus destr'Uctor\ The distribution 
was made towards the end of the rains, so that the fungus has not 
yet had time to show its full effect. 

Eylks (F.). Preliminary list of plant diseases recorded in 
Southern Rhodesia. — Rhodesia Agric. Journ,, xxiii, 7, pp. 629- 
651, 1926. 

This list is compiled from the records of the Mycological Labora- 
tory, Salisbury, and is based mainly on mateiial sent in for examina- 
tion, in addition to which a certain number of determinations have 
been furnished from other quarters. The investigation of the plant 
diseases of southern Rhodesia was initiated less than three years 
ago, and the list is therefore necessarily incomplete, but it is 
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hoped that none of the really serious crop diseases has escaped 
attention. 

Brief notes on the general appearance of each disease, the treats 
ment (if any) advised for its control, and the locality whence the 
specimens were received are given. 

Bijbq-er (0. F.). Report of the Plant Pathologist. — Rept» Florida 
Agric, Exper, Stat for the fiscal year ending June 30, 1925, 
pp. 42R--64R. [1925. Received October, 1926.J 

This report contains, inter alia, the following items of interest 
apart from those already noticed in this Review. 

A study of the life-history of Fusicladium effusum, the cause of 
pecan [Gary a pecan\ scab [see this Review, iv, p. 72], was made. 
It was found that the fungus has an incubation period of from four to 
nine days, and grows best at 25° C. ; spoimlation occurs most readily 
on cornmeal agar, the average measurements of the spores being 
18*2 by 6-5 fx. Inoculation tests on pecan seedlings resulted in the 
production of the characteristic symptoms. The disease is probably 
carried through the winter on old infected husks and on twigs and 
old leaves on the ground. The mycelium overwinters on these parts 
and renews sporulation in the spring. The leaves are susceptible 
for two weeks after unfolding and the nuts from three weeks 
after setting to the ^ milk ' stage. Moisture increases the severity 
of infection. Young plants are most susceptible, nursery stocky 
even of resistant varieties, being heavily attacked. 

The damage caused by scaly bark of citrus [stated by Fawcett 
and Lee in their book on Citrus diseases (see below, p. 735) to be 
quite distinct from the Californian scaly bark or psorosis and to be 
attributed to Gladosporiurrh herbarum var. citricolum, while the 
cause of the Californian disease is unknown] was less severe than 
in the previous year. The disease does not appear to have spread 
in the last five years, and is said to be easily controlled by adequate 
pruning, spraying, and careful nursery inspection. 

Investigations on citrus blight, wilt, or leaf curl [see this 
iv, p. 721] have been continued. It was observed that a definite 
correlation exists between the incidence of this disease and the 
season of the year and also the moisture content of the soil. All 
the new cases of blight occurred during the winter or dxy season. 
Two types of wilting are distinguished by the growers, differing in 
their cause though they produce a more or less identical wilting and 
curling of the foliage. One type is thought to be induced directly 
by deficiency of soil moisture, and the trees recover after adequate 
rainfall. In the other, the cause appears to be root injury conse- 
quent on excessive soil moisture. When this condition becomes 
chronic, affected trees cannot be distinguished from those suffering, 
from true blight. Whether the latter has any existence apart from^ 
the types of injury dependent on extremes of soil moisture appears 
from the investigations so far made to be doubtful. No parasitic 
organism has been detected in either roots, trunks, or branches of 
blighted trees, and preliminary experiments indicate that the 
trouble is not transmitted by grafting or budding. Control must 
consequently be limited to preventive measures, such as the plant- 
ing of new groves on selected soils and attention to cultural practices. 
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Observations indicate that although blight occurs on a great diver- 
sity of soil types, it is most frequent on soils underlaid by rock. 
Increased cultivation of the soil during the dry season and the use 
o£ cover crops during the rainy season are recommended. 

The area infected with bud rot of coco-nuts extended from the 
immediate vicinity of Miami as far north as Fort Pierce. Isolations 
from 760 specimens from 245 different properties revealed the 
presence of numerous organisms. About 70 of these specimens 
yielded a Phytophthora, the morphology of which agrees closely 
with Eeinking’s description of PhytopMhora faberi [P. 

In many cases the decay was so advanced that isolation of this 
fungus, if present, would have been impracticable. The disease 
due to this organism seems to be confined to nurseries and young 
palms. Bud rot in bearing palms was in almost every case due to 
Thielaviopsis [ 2 Xiradoxa]. 

Tomatoes suffered severely from nailhead rust {Macrosporium 
solani) [i¥. tomato : ibid., v, p. 598]. The most resistant varieties 
were Marglobe, Marvel, Norton, and Marvana. Spraying with 
Bordeaux mixture (4~4--50) gave the best control. 

Corticium stevensii on pear trees was effectively controlled by 
the applications of 4-4-50 Bordeaux mixture, and the same was 
true of the fig rust {Physopella \KueTirbeol(i\ fid). 

Cotton variety tests were commenced to determine their resis- 
tance to cotton wilt (Fusarium vasinfectum). The varieties Cooke 
307-6 and Council Toole appear the most promising both as to 
yield and resistance, while a number of others are listed as exhibit- 
ing a high degree of resistance. Amongst these, Lightning Express 
“was selected as a basis for breeding work in consideration of its 
combined qualities of wilt resistance, earliness, and length of 
staple. 

Bhizoctonia [solani] appeared late in the cotton fields, killing 
plants which were 8 to 12 inches high by girdling them just below 
soil level during a rainy spell in May. Angular leaf spot (Bacterium 
malvacearum] and Diplodia [Physalospora gossypina : ibid., v, 
p. 90] boll rot caused considerable damage during the autumn of 
1924, some of the varieties having a large percentage of the bolls 
destroyed by these parasites. 

Botany and plant -j^Rthology.— Thirty -ninth Ann, Rept, Pennsyl- 
vania Agric, Exper, Statfor the year ending June 30, 1926, 
pp. 14-18, 1926. 

The present report is on the same lines as those for preceding 
years [see this Review, iv, p. 81; v, p. 81]. The following notes 
on plant diseases are of interest. 

During the spring of 1925 a concentrated effort was made to, dis- 
cover the organism causing the ‘ frog eye ' leaf spot of apple [usually 
attributed to Physalospora cydoniae, but see ibid., iv, p. 15]. All 
organisms found in and around an orchard known to have been 
.severely affected with the disease in 1924, and which could be 
induced to sporulate, were used in inoculation experiments con- 
ducted both in the open and in laboratory chambers in which the 
humidity was controlled, but all the experiments failed to yield 
distinctly positive results. Ns^tural incidence of the disease was, 
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however, very high in that orchard in 1925, the trees being almost 
totally defoliated by midsummer. Further work on this problem 

is in progress. . j -xtl 

The results of extensive inoculation experiments in 1925 witn 
material from overwintered leaves showed conclusivel}?" that 
pomil the cause of apple fruit spot, is a stage of Mycospkaerella 
[ibid., V, p. 432]. Investigation of its life-history showed that leaf 
infection may, and not infrequently does, occur while the foliage is 
still on the trees, and that fruit infection can take place much ear- 
lier in the spring and much later in the autumn than was formerly 
supposed. The latter is much facilitated by high humidity.^ The 
part played by ascospores in the infection of leaves and fruit has 
not yet been fully elucidated. 

A survey of conditions in various mushroom houses showed that 
Mycogone perniciosa [ibid., iv, p. 167] is probably the most im- 
portant fungous parasite of cultivated mushrooms [^Psalliota cct'm-- 
pestris and P. arvensis] in Pennsylvania. Further, a fungous 
growth locally known as ^ flour mould ’ found on the compost is 
responsible for a considerable reduction in the yield of the beds, 
and a bacterial spot of the mushroom caps has also some economic 
importance. 

The promising results in the control of crown rot of rhubarb 
[Phytophthora cactorum : ibid., ii,p. 433] by the selection of resistant 
plants and by root selection for freedom from infection were con- 
firmed by the fact that the additional loss during 1925 in the 
experiment plots begun in 1924 was considerably below one per 
cent. In 1925, early spring plantings of selected roots produced a 
stand that was only slightly below perfection. In plots dusted 
twice with copper-lime dust, 3 per cent, died and 1-1 per cent, more 
showed symptoms of crown rot, while in the untreated plots 3*3 per 
cent, died and 5 per cent, more exhibited symptoms of the disease.. 
It was further shown that copper-lime dust was as effective as Bor- 
deaux mixture in checking the spread of crown rot. 

Observations on growth and weather conditions in relation to 
Botrytis rot of lettuce indicated that the alternation of great 
temperature extremes combined with rapid succulent growth is 
most important in predisposing the lettuce to infection in cold 
frames. Control depends chiefly on the regulatipn of cultural 
conditions. 

The investigation of two bacterial diseases of the Lima bean 
[Phaseolus lunatus], which cause a red and a brown spotting of 
the leaves, showed that the former is due to an organism agreeing 
with Bacterium viridifaciem in cultural characteristics except for 
two minor details, and that the latter is produced by an organism 
which appears to be Bact: phaseoli. Infection with both organisms 
was secured with and without wounds. 

Talbeet (T. J.). Horticulture. \ex "Some new developments in 
agricultural science : one year's work. Agricultural Experi- 
mental Station (Report of the Director ; July 1, 1924, to June 
30, Missouri Agric. Exper. Stat Bull, 236, pp. 59-63, 

1926, 

The following references of phytopathological interest [con- 
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tribnted by various collaborators whose Barnes are mentioned in 
connexion with each investigation] are contained in this section of 
the report. The cultivation of early cabbage on land which has 
once become infected by Fusarium congluiinans is attended by 
serious losses. These were much lower in 1924 than in 1923, 
probably owing to the early date of planting and the relative cool- 
ness of the growing season. Relatively high soil temperatures 
favour the growth of the causal organism [see this Review, iii, 
p. 510], and very early plantings may therefore materially reduce 
the loss on infected soils. 

Tanglefoot, again proved the most efficacious of all the materials 
used for the covering of wounds on apple trees caused by the exci- 
sion 6i blister cankers [Nummular ia discreta: ibid., v, p. 149]. 
No material or treatment has been found to prevent the develop- 
ment of the disease, which has reappeared after two years in 
practically all the treated trees. 

Missouri selections of the Marvel and Norton tomato varieties 
have shown the highest degree of resistance to wilt (F. lycopersici) 
of all the 42 strains and varieties tested. The Bonny Best was the 
most susceptible commercial variety grown on infected soil. 

The best control of RMzoctonia, blackleg, and common scab of 
potatoes [i?. solani, Bacillus atrosepticus, and Actinomyces scahie8~\ 
was given by four minutes' immersion in a solution of 1 pint 
commercial formaldehyde to 15 galls, of water heated to 122"^ to 
124° F. 

Colloidal copper hydroxide preparations [ibid., iv, p. 559] have 
been developed and tested as fungicides on apples, peaches, and 
cherries. The results of three years' work have shown that the 
Missouri cold-mix lubricating oil emulsions [ibid., iv, p. 549] are less 
expensive, easier to prepare, and more stable than the boiled oil 
soap emulsions, besides being compatible with any of the standard 
spray mixtures. Lubricating oil emulsions caused no injury to 
dormant fruit trees when the concentration of the oil was below 
5 per cent. Combinations of both the cold-mix and boiled oil emul- 
sions have been used in concentrations of 1 and 2 per cent, with 
lime-sulphur-lead arsenate and Bordeaux-lead arsenate from the 
time of the appearance of the leaves in the buds up to the blooming 
period, without appreciable injury to fruit buds or leaves. It would 
appear to be safe to delay the application of these combination 
sprays till the pre-cluster bud or cluster bud stage for the control 
of apple scab [Venturia inaeqiialis\ black rot [Physalospora 
cydoniae\, and insect pests. In general, a 2 per cent, oil combination 
spray causes too much injury to apple fruit and foliage to be safely 
used at or after the calyx stage, but 1 per cent, mixtures may usually 
be applied without serious risk during the summer, except at the 
calyx period, when Grimes and King David apples are liable to severe 
damage. The method of making Bordeaux mixture has no effect 
on the amount of burning on foliage or fruit. Severe burning often 
followed applications of 3-4-50 Bordeaux mixture 10 to 14 days 
after the calyx spray. Bordeaux mixture also tended to inhibit 
the growth of apple foliage and fruit. 

It was found necessary to use the maximum amount of dry 
lime-sulphur, and in some eases one-quarter to one-half more than 



721 


the quantity usually recommended by the manufacturers, in order 
to obtain comparable results in the control of insect pests and 
fungous diseases with those ordinarily given by liquid lime- 
sulphur. The cost of an adequate application of dry lime- 
sulphur was 50 to 75 per cent, greater than that of the solution, 
the control of apple scab being approximately equal in both cases. 

Bolley (H. L.). Biology. — Rept for the biennium July 1, 1923, to 
June SO, 1925, North Dakota Agric, Exper, Stat. Bull. 194, 
pp. 39-50, 3 figs., 1926. 

This report contains the following references of phytopatho- 
logical interest, other than those already noticed from different 
sources. It is estimated that 30 to 40 per cent, of the flax planted 
in the State is resistant to wilt [Fusarium Uni], and the exclusive 
use of resistant varieties should rapidly effect the elimination of wilt 
as a reducing factor in the crop. Some results of studies in the 
transmission of resistance to wilt and rust [Melam^osora Uni] are 
described. The variety N.D.R. 119 (Buda) is equal to the already 
established N.D.R. 114 in resistance to wilt, and superior in rust 
resistance. The seeds of two varieties, respectively resistant and 
susceptible to wilt, were found to contain globulins, immuno-chemi- 
cally distinct from one another, but F, Uni grew equally well on 
both when used with purified waterglass as culture media. 

The application of calcium cyanamide, at the rate of 100 to 250 lb. 
per acre, has given promising results in the control of flax wilt, 
wheat scab [GihhereUa sauhinetii], and potato scab [^Actmomyces 
scabies] on old, ' sick ’ soils. 

Heat canker of flax [see this Review, ii, p. 313] is stated to be 
more or less controllable by cultivation in rows 18 to 20 inches 
apart, keeping a light mulch round the roots of the young crop. 

Extensive cytological investigations of the tissues of Early Ohio 
potato tubers affected by stem end discoloration demonstrated that 
the blackleg bacterium \BaciUus atTOsep)tiGus\ may be associated 
with the wilt organism (Fusarium oxysporum var. longius) in the 
same tuber, both being involved in 4he causation of the disease. 
F. discolor sulphureum and other species of Fusarium were fre- 
quently isolated from the diseased tissues. 

Good control of black point disease {Helminthosporium sativum) 
on Monad wheat [ibid., iii, p. 702] has been obtained by one to two 
hours’ immersion of the seed-grain in solutions of uspulun or 
chlorophol, together with crop rotation, seed selection, and the use 
of resistant varieties. In 1924 many fields of durum wheat, 
especially in the north-west of the State, were heavily infected 
(up to 50 per cent.) by H, sativum, whidh caused a whitening of 
the stalks resulting from obstruction to the passage of moisture 
and food substances from the soil. The same fungus also causes a 
blighting of the blades and glumes closely resembling that occurring 
oh barley. 

The^ carried out for four years in the 

control of bunt of wheat [Tilletia levis] have shown the efficacy of 
solutions of uspulun, chlorophol, semesan, and tillantin C, and of 
copper carbonate dust. The cost of the organic mercury compounds 
is ten times as high (per bushel of seed-grain) as formaldehyde, but 

Ef 
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they are recommended for the control of scab and black point of 
wheat and other semi-internal cereal diseases. Copper carbonate 
(4 oz. per bushel) costs shout five times as much as formaldehyde, 
but is the cheapest and most effective dust for the control of 
external infection. 

Mant diseases. — Thirty-eighth Ann, Rept South Carolina Agric, 
Exper, Stat for the year ended June 30, 1925, pp. 51-55, 1 fig., 
1925. [Received 1926.] 

The average annual loss from fungous and bacterial diseases of 
plants in South Carolina is estimated at $15,000,000 to $20,000,000; 
During 1925 there was a considerable reduction in the amount of 
disease compared with 1924, owing to the dry weather. 

Asaochyta canker of cotton [A. gossypii: see this Review, ii, 
p. 215], first observed in South Carolina in 1924, was again noticed 
in a scattered form. 

Cotton wilt [Fusarium vasinfectum] continues to increase in 
prevalence in almost all sections of the State. The use of the wilt- 
resistant Dixie Triumph variety is recommended. 

Foot or stem blight of beans {Macrophoma phaseoli), first found 
in South Carolina two years ago, was abundant in the north-west 
of the State until its advance was arrested by dry weather. 

Serious damage has been caused for two consecutive seasons by 
bacterial blight of garden peas [Bacterium pisT\, which may affect 
the pods, leaves, or stems. 

Haskell (R. J.). Diseases of cereal and forage crops in the 
United States in 1925. — Plant Disease Reporter, Supplement 
48, pp. 301-381, 1 map, 1926. [Mimeographed.] 

This report has been prepared on similar lines to earlier ones of 
the same kind [see this Review, iv, p. 596]. 

Bunt of wheat {Tilletia levis) was unusually prevalent in the 
middle Atlantic States and in parts of Kansas and Colorado, the 
loss in the former State being estimated at $7,000,000 to $8,000,000. 
It has been shown that comparatively low temperatures favour the 
germination of T, tritici [ibid.,ii, p. 13 ; iii, p. 512], and this factor 
probably opei-ates also in the case of T. levis. Thus the heavy 
incidence of infection in 1925 may be readily explained by the 
abnormally low temperatures prevailing during the sowing period 
(middle of September to third week in October, 1924), in Pennsyl- 
vania and "Virginia. 

In connexion with the control of stem rust of wheat (Puccinia 
graminis) the barberry eradication campaign was carried out in 13 
States, 149,822 bushes being destroyed on 4,119 properties. 

Pink root {Fusarium sp.) of cereals was again reported from Cali- 
fornia, where it caused the death of wheat and barley plants at all 
stages from seedling to maturity, blasting the spikelets and 
shrivelling the kernels. The damage was estimated at 4 per cent, 
for wheat and 2 per cent, for barley. Oats are also stated to be 
affected. 

A bacterial leaf blotch of oats, caused by Pseudomonas sp., was 
reported as very coinmoi^ on the Fulghum and Swedish Select 
varieties in Arkansas. The yellowish or brownish, irregular spots 



■ . 723 

are not surrounded by a halo as in the case of halo leaf blight {Bac- 
terium coronafaciens). 

Green smut {Ustilaginoidea sp.) was reported for the first time 
on maize from Louisiana. The fungus may be identical with that 
occurring on rice [Z7. vire7hs\i but cross-inoculations will be necessary 
to establish this point. 

Speckled blotch of rice (Septoria oryzae), which is known to occur 
in Italy, Brazil, China, and Japan, was reported for the first time 
to the survey from Florida. 

Stripe of: sorghum (Bacterium andropogoni) was common, but 
caused little damage, in Kansas, Texas, and Minnesota. Bacterial 
blight of lucerne (Bacterium medicaginis) was reported from a 
number of States. In Utah the cool, wet season greatly intensified 
the severity of this disease, the losses from which in some fields 
amounted to 50 or 60 per cent. Leaf spots of lucerne (Gercosjpora 
medicaginis and Ascochyta imperfecta) were also reported, the 
former being less prevalent than usual owing to the dry season. 

Powdery mildew of clover (Erysip)he polygoni) was again wide- 
spread, 1925 being the fifth consecutive year in which it has been 
prevalent on red clover. The appearance of this disease in the 
Pacific North-west for the first time in 1924 and its increase during 
1925 tend to confirm the theory that a new physiologic form of the 
mildew has been introduced into the United States, where it is 
spreading from east to west. 

Bacterial blight of soy-bean (Bacterium glycineum) [see this 
Review, v, p. 591] was reported from Indiana, Illinois, and a number 
of southern States. In Illinois it was probably the most serious 
disease of soy-bean. Bacterial pustule (BacL phaseoli sojense) [ibid., 
iv, pp. 328, 329] was reported from Delaware and the Arlington 
Experiment Farm, Virginia. Considerable difierences in varietal 
susceptibility were observed in the latter locality. Bacterial leaf- 
blight (Bact. soj(ie) [ibid., i, p. 147] was recorded in Louisiana. 

A species of Oercospora caused a very severe spotting of soy-beans 
in Louisiana, the Laredo variety being chiefly affected. In some 
fields the plants were so badly attacked that they assumed a 
yellowish cast, the spots numbering one to two hundred on a single 
leaflet. Septoria glycines lAQxami [ibid., iv, p. 468] was reported 
on the same crop from Delaware, where it was more prevalent than 
in 1924. 

Petei (L.). Lo state attuale di alcune questioni couceruenti le 
ruggini dei cereali. [The present situation with regard to 
cereal rusts.]— jBoZZ. R. Sta^, PauVeg., vi, 3, pp. 184-200, 1926. 

The author continues his discussion on the evolution of different 
cereal rusts [see this Review ^ p. 658]. In the present contribu- 
tion, the experimental cultivation of rusts and their propagation 
from season to season are discussed. Literature dealing with the 
importance of the aecidial stage is briefly reviewed, but it is regarded 
as not yet certain if the absence of the aecidial host may interfere 
with prolong;ed propagation of the fungus. Even in the south of 
Italy Berheris vulgaris is of common occurrence in Calabria, and 
jB. aetnensis is^ found in Calabria, Sardinia, and Sicily ; the aecidial 
form oi Puccinia graminis IB frequent on the latter near Catania. 

■■ E’ : 
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Reference is made to the slight damage caused by brown rust of 
wheat (P. triticina) in Italy, even in the south, as compared with 
P. graminis and P. glumarum. The genetic plationship between 
the species of Aecidvwwj found on ThalictTuin in Italy and P, 
cina hsLB not yet been determined; they have been variously 
referred to P. borealis, P. persistens, and P. septentrionalis. Simi- 
larly nothing is known as to the importance of the aecidial stages 
of the other cereal rusts in Italy. 

Roussakov (L. F.). Hs pesyjiBTaTOB no nccaesoBaHHD pmBHHHH 
xaieSoB B 1922-1924 r. [Some results of the survey of cereal 
rusts in 1922-1924.]— ia Defense des Plantes, Leningrad, ii, 
7, pp. 569-571, 1926. 

The present paper, read by the author at the 5th All-Russian 
Congress of Entomology and Phytopathology in February, 1925, is 
a compendium of the conclusions arrived at by him as a result of 
a survey of cereal rusts in Russia during the period from 1922 to 
1924.^ The salient points are that he considers the stubble remaining 
in the fields up to the time of sowing of the autumn cereals as the 
most dangerous source of infection. The rusts are present on 
stubble in their uredospore stage for over two months in the south 
but only for some days in the north, where the infection passes 
directly from the stubble on to the autumn-sown seedlings. The 
development of the rusts in the autumn is more dependent on tem- 
perature than on humidity : the higher the temperature in September 
and October the Stronger is the development of the rusts. Pmcinia 
dispersa and P. triticina are more resistant to lower temperatures 
than the other species. Both these rusts and also P. ghimarum 
usually live over the winter on the autumn-sown cereals practically 
over the whole extent of European Russia, both as uredospores and 
as mycelium, while P. graminis [stated to be the most widespread 
species on autumn seedlings] disappears during the winter. The 
rusts overwinter best under a continuous cover of snow that has 
fallen on frozen soil, while in years of light snowfalls and frequent 
thaws the conditions are much less favourable for their persistence 
through the winter. As measures of control, the author recom- 
mends the destruction of wheat and rye stubble before the autumn 
sowings, which should be made somewhat later in the season in the 
centre and south of Russia, especially in the Ukraine. Early in the 
spring, autumn-sown cereals should be harrowed to destroy the 
older leaves bearing the rusts. An earlier sowing of the spring 
cereals would tend to diminish the incidence of the rusts in the 
spring. 

Roussakov (L. F.). K Bonpocy o6 y^ere Bpe?i;a or p®aBB[HHH 
XJieSoB. [A method for the evaluation of the damage caused 
by rusts to cereals.] — La Defense des Plantes, Leningrad, ii, 7, 
pp. 574-580, 1 chart, 1926. 

A chart is given illustrating a method for the evaluation of the 
damage caused by rusts to cereals, in which the following factors 
are represented by curves: intensity of attack; withering of the 
leaves attacked ; weight of 1,000 grains ; nature of the grain ; and 
yield of the harvests. The chart is based on observations [details of 
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which are given] on artificially induced outbreaks of Puccinia 
gvciTfiiThis and jP.i coTOifiiferci [P, on oats in experimental plots. 

Mains (E. B.), Leighty (C. E.), & Johnston (C. 0.). Inheritance 
of resistance to leaf rust, Puccinia triticina Erikss., in 
crosses of common Wheat, Triticnm vulgar e Vill. — Jour 7i. 
Agric. Res., xxxii, 10, pp. 931-972, 5 pL, 1926. 

This is a detailed account of experiments conducted since 1920 
in the field at Washington, D.C. ; Knoxville, Tenn. ; La Fayette, 
Ind. ; and in the experiment station greenhouses at La Fayette, 
Ind. ; and Manhattan, Kans,, with a view to studying the inheri- 
tance of resistance to leaf rust {Puccinia triticina) in crosses 
between resistant and susceptible varieties of common wheat. 

In crosses with Kanred as the resistant parent and one or other 
of a number of susceptible varieties [a list of which is given] as the 
other parent, the F^ generation was either as susceptible as the 
latter or to some degree intermediate. Intergrading degrees of 
susceptibility were found in the F^ generation, but some segregates 
showed the resistance of Kanred. Many of these segregates pro- 
duced susceptible plants in the Fg generation, while others gave 
only resistant plants. Several lines obtained in the F4 generation 
were apparently pure for resistance and possessed some o£ the 
desirable characters of the susceptible parent. It is suggested that 
the resistance of Kanred may be dependent on several factors. 

A study of nine crosses with Malakoff as the resistant parent and 
various susceptible varieties as the other parent, tested with pure 
cultures of certain physiological forms of P. triticina [see this 
Revieiu, v, p. 477] to which Malakoff’ is resistant, showed that the 
resistance of this variety to such physiological forms is dependent 
on a single dominant factor. As Malakoff* is susceptible to certain 
other strains of P. triticina, a cross Avas made between it as the 
susceptible, and Webster C.I. 3780 as the resistant parent. A test 
in which this cross was inoculated with a strain to which Malakoff 
is susceptible, showed that resistance is apparently dependent upon 
a single main-factor diff’erence, as a segregation of 1 resistant : 2 
intermediate : 1 susceptible occurred. 

A cross with a selection of Fulcaster as the resistant parent and 
Kanred as the other, tested with a strain of P. triticina to which 
the latter variety is susceptible, indicated that in this hybrid also 
resistance is apparently dependent on a single main-factor difference. 
The heterozygous plants in the Fg generation became progressively 
more resistant in successive stages of the growth of the host plant, 
while homozygous-resistant and homozygous-susceptible plants 
maintained resistance and susceptibility, respectively, in all stages. 

In the Fg of a cross between Malakoff and C.I. 3778 studied for 
reaction to forms V and XII (Malakoff being resistant to form XII 
and susceptible to form Y, and C.I. 3778 showing the reverse re- 
action) the resistance of Malakoff to form XII was dominant, while 
the^ resistance of C.I. 3778 to form Y was recessive. The data 
indicate that the resistance of each parent is dependent on a single 
independently inherited factor. Similar results were obtained in 
a study of the inheritance of Norka and G.L 3756 to forms Y 
and XIL , 
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Kesistance to the various physiological forms of P. triticiifm h 
due therefore to different factors, or groups of factors inherited as 
a unit, the different factors or groups being independently inherited, 

Pnrar (L.). Esperienze suirazione preservativa dello zolfo e 
dello zolfo-ramato contro le vnggini del Grasio. [Experiments 
on the preventive action of sulphur and of cupric sulphur 
against wheat rusts.] —Boll, R, Staz, Pat, Veg., vi, 3, p. 236, 
1926. 

The results of three series of experiments in the use of sulphur 
and cupric sulphur [see this Revieiv, i, p. 66] for the control of wheat 
rusts IP'Vbccinia spp.] conducted on experimental plots at the Villa 
Umberto, Kome, and at Anagni, are given. The tests were carried 
out on various soils and with different varieties of wheat. Three 
dustings were given in two of the series and two in the other. 

A beneficial effect as compared with the untreated plots was 
noticeable, more especially on the variety Gentil Rosso growing in 
deep moist soil dusted three times with cupric sulphur or sulphur 
in May. 


Briggs (F. N.). inheritance of resistance to bunt, Tilletia tritici 
(Bjerk.) Winter, in Wheat. — Journ. Agric. xxxii, 10, 
pp. 973-990, 5 graphs, 1926. 

The experiments described in the present paper were carried out 
in the field at the University Farm, Davis, California, where con- 
ditions are stated to be especially suitable for the purpose of the 
investigations because relatively high bunt infections can be obtained 
in autumn-sown wheats. The scope of the work was to study the 
inheritance of resistance to bunt {Tilletia tritici) in F^ Fg, and Fg 
generations of crosses of (1) susceptible x susceptible, (2) resistant 
X resistant, and (3) resistant x susceptible varieties of common 
wheat. Martin and Hussar varieties were used as the resistant 
parents, as during the five years they were kept under observation 
they remained entirely free from bunt, while Hard Federation, 
Baart, and White Federation produced from 50 to 95 per cent* of 
diseased ears during the' same period. 

From a cross between Hard Federation and Baart, which differ 
slightly in their susceptibility to T. tritici, no plants were segre- 
gated which were more resistant or more susceptible than the 
parents. The difference in the susceptibility of the parents is prob- 
ably due to modifying factors. In Martin crossed with Hard and 
White Federation, as indicated by the F^, resistance was completely 
dominant, and in Hussar with Baart and Hard Federation it was 
almost dominant. Data obtained in the F 2 and Fg generations 
indicate that Martin differs from Hard Federation and from White 
Federation by one dominant factor for resistance, and Hussar 
possibly differs from Hard Federation and from Baart in two 
dominant factors, of which one is identical with that in Martin. 

, The results obtained with Martin and Hussar indicate, in the 
author’s opinion, that it should be a simple matter to use these two 
varieties in breeding for resistance to bunt. 
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Brentzel (W. E.). Iioose smut of Wheat .- — North DaJwta Agric. 
Exper. Stat Circ. 29, 11 pp., 6 figs., 1926, 

Loose smut of whe8,t [Ustilct go trihci] is stated to be increasing 
to a very alarming extent in North Dakota, where 3 to 25 per cent, 
infection is frequently observed on the Kota variety. No steps 
have been taken to control this disease, which now causes almost 
as much damage as bunt \Tilletia levis\ The life-history of the 
loose smut fungus is briefly described in popular terms, and direc- 
tions are given for its control by the hot water treatment. The 
manipulation of a simple equipment for this mode of treatment is 
briefly explained. For treating larger quantities of seed-grain a 
steam apparatus may be used, and directions are also given for the 
application of this method, which involves the passage of live 
steam through the coils of a pipe situated near the bottom of 
the tank. 

Tiemann (A.). Untersuchimgen fiber die Empfanglichkeit des 
Sommerweizens fur Ustilago tritici und den Einfiuss der 
ausseren Bedingungen dieser Krankheit. [Investigations on 
the susceptibility of summer Wheat to Ustilago tritici and the 
influence of the external conditions on this disease.] — Kuhn- 
Arch. Arb. Landvj. Inst. Univ. Halle, ix, 1925. [Abs. in 
Fortschr, der Landiu., i, 9, pp. 292“-293, 1926,] 

Different varieties of wheat were found to vary in their reaction 
to infection by loose smut {Ustilago tritici). In many cases smut 
sori were found on the upper leaves and on the main haulm. A 
certain proportion of the seeds infected by the mycelium yielded 
healthy plants. The Bordeaux variety was found to be very sus- 
ceptible ; Janetzko, Kinnay, and Findig less so; while Strube’s 
Silesian and Wohltmann's Green and Hungarian Theiss were 
immune. The resting mycelium in the seed is viable for several 
years (at least three). Late sowing, especially at high tempera- 
tures, promotes infection. A medium depth of sowing (4 to 5 cm.) 
was found to act as a deterrent to the development of the fungus. 
Nitrogenous fertilizers, applied in moderate quantities, reduced the 
amount of loose smut. Careful selection of the seed-grain was 
effective in controlling the disease. 

Lobik (A. I.), K MeTo;n;HKe oiipeji;ejieHHa sarpasHenHOCTH sepna 
cnopaMH ro;)iOBHH. [A method for the determination of the 
degree of contamination of grain with smut spores.]— Xa 
Defense des Plantes, Leningrad, ii, 7, pp. 602-604, 1926, 

^ A method is described in detail for the estimation of the degree 
of contamination of a sample of cereal grains with spores of 
IJstilaginaceae. One hundred grains, taken from a representative 
sample, are shaken with 10 c.c. of water in a test tube, and a drop 
of the spore suspension is removed with a pipette of a determined 
calibre and mounted on a glass slide, the number of spores being 
then determined under a low-power microscope. From this is cal- 
culated the average number of spores adhering to each grain. 

The results of a large number of determinations showed the 
following correlations between the percentage of infection of the 
crop in the field and the number of spores per grain : 0*1 to 3*5 per 
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<;exit* infection — 60 to 440 spores ; 3 to 6 per cent. — 820 to 1,070 
spores; 7 to 10 per cent. — 1,700 to 5,440 spores; 14 to 18 per cent. 
—7,228 to 10,715 spores; 20 to 50 per ceni and over— up to 
160,000 spores. From these figures the conclusion is drawn that 
with seed carrying up to 500 spores per grain infection of the 
resulting crop should be but slight, from 500 to 2,500 spores, 
moderate, and above 2,500 spores per grain, heavy. 

Hahke (J.). Wntersiicliiingeii liber ^die Keimnngsbedingiisigen 
von TEletiasporen. [Investigations on factors influencing 
the germination of TiUetia Q'^OT^^!\----Kuhn-ATch,ATh.Landw. 
Inst Univ, 1925. [Abs. in Fortschr, der Lanidw^^ i, 

9, p. 292, 1926.] 

The minimum, optimum, and maximum temperatures for the 
germination of TiUetia \tTitici and T. levis] were determined as 4®, 
18® to 20°, and 36® C. respectively. In arable soil these organisms 
cannot lead a saprophytic existence for any length of time, nor can 
their spores overwinter in an ungerminated condition. Organic 
acids cannot replace the stimulus of light, the exclusion of which 
retards germination. Even in the absence of light, however, nitro- 
genous salts promote germination. Salts of light metals failed to 
inhibit growth at a concentration of 0*1 per cent., and at weaker 
strengths they frequently acted as stimulants. Heavy metal salts 
(except manganese and zinc) exercised an inhibitory action even at 
()*001 per cent., while salts of organic acids were still more injurious 
to germination. The germination of the spores in the field was 
promoted by fertilization with saltpetre and impeded by the use of 
ammonium sulphate, while calcium cyanamide proved directly 
toxic. Phosphates were found to retard spore germination and 
potassium salts to stimulate it. Heavily infected manure was 
found to be harmless to the crop after protracted keeping. 

TiSBALE (W, H.),. Copper carbonate; prevents bunt ■ (stinMng,, 
smut) of Wheat,- — U,S. Dept of Agric, Circ, 394, 9 pp., 6 figs., 
1926. 

In this bulletin the use of copper carbonate is definitely recom- 
mended for the prevention of wheat bunt {TiUetia tritici and T. 
Zems), and of kernel smut of sorghum \Sphacelotheca soTghi\ It is 
notconsidered efficient for the control of the smuts oi oats, {tlstilago 
avenae and 27, levis) and barley (27. hordei and 27. nuda) or of the 
loose smut of wheat (27. tritici), A description is given of methods 
for treating the seed with the chemical, with a diagram of a simple 
type of barrel mixer. 

HtiLSEXBERG (H.). “Ferbindnngen des Knpfers als Bexzmittel. 
[Copper compounds as disinfectants.]— Presse, 
liii, 24, p. 394, 1926. 

The writer formulates the following requirements as essential to 
the success of a cereal seed disinfectant : (1) economy of application; 
(2) certainty of action ; (3) absence of properties toxic to the seed- 
grain ; (4) slight adsorptivity ; (5) stimulatory qualities ; and 
(6) universality of effect. Copper sulphate is eminently unsatis- 
factory, particularly with regard to points (4) and (5), and its 
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continued extensive use, in spite o£ its many disadvantages, is much 
to he deprecated. In the experiments carried out by the Phyto- 
pathological Experiment Station of the Agricultural Chamber for 
Saxony, even five minutes’ immersion in a 1 per cent, concentration 
proved injurious to wheat seed-grain. Notwithstanding its appa- 
rently low price (70 Pf. per kg.), copper sulphate is considered to 
be actually dearer than uspulun or germisan at Mk. 11 per kg., 
owing to its deleterious eftect on the seed. 

In the writer’s opinion, the future of seed-grain disinfection lies 
exclusively in dusting, though germisan (the excellence of which is 
indisputable) will probably maintain its present popularity for some 
time to come. Segetan 1 and II (now replaced by segetan-neu) 
consist of ammoniacal copper salts of organic and inorganic acids 
with mercury or silver cyanide. Tillantin B and C consist of 
copper-arsenical compounds, C also containing mercury. Segetan- 
neu is officially recommended for the control of bunt \ Tilletia tritici 
and T. levis] and Fusarium [of rye : Galonectria graminicola] ; 
tillantin B against bunt; and tillantin C against bunt, stripe disease 
of barley [Eelminthos'pormm gramineii'ni], and loose smut of oats 
[Ustilago avenae]. Hochst dust, tentatively recommended for the 
control of bunt, is stated to be similar in composition to tillantin. 

Neither copper carbonate, as used in the United States, nor porzol 
[see this Review, v, p. 172] has been found suitable for German 
requirements. Abavit, consisting of copper carbonate with the 
admixture of small quantities of copper sulphate and an arsenic 
compound, has proved useful in the disinfection of rye and wheat, 
while abavit B, a mercurial preparation, is satisfactory for the 
treatment of oats and barley. 

Holleung (N.). Bas Kupfer als Beizmittel gegen den Steinbrand. 
[Copper as a disinfectant against bunt,] — Kuhn-^Arch, Arb. 
Landw, Inst. Univ. Halle, ix, 1925. [Abs. in Fortsclir. der 
Landiv., i, 9, p. 292, 1926.] 

Of ten copper compounds examined at Halle for fungicidal efiicacy 
and for their effect on the germination of treated wheat seed-grain, 
a Od percent, solution of ammonial copper sulphate (30 minutes’ 
immersion) was most satisfactory for the control of bunt [Tilletia 
tritici Sbiid T. Zems], Certain copper salts failed to destroy spores 
treated for 30 minutes at 0*1 per cent., merely inhibiting germina- 
tion, which was resumed when the spores were sown in a manure 
decoction. Acid media prevented the germination of the spores. 

Menoaoci (M.). Esperieuze per determinare razione di alcuni 
trattamenti al grano. [Experiments to determine the action 
of certain treatments on cereal seed.] — Boll. R. Staz, Rat Veg., 
vi, 3, pp. 216-235, 2 pL, 1926. 

The author carried out a series of tests to ascertain the eflfect on 
germination and the fungicidal value of uspulun, germisan, and 
some other compounds when used with cereal seed-grain. The 
results are presented in tabular form and fully discussed in the text. 

Uspulun, either in solution as the soluble chlorophenolmercury 
form or dry as the insoluble nitrophenolmeinury form, d not 
appear to give any stimulus to germinative energy or subsequent 
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development in laboratory tests. On the contrary, germination 
was slightly retarded, and the appearance of the seedlings was 
distinctly inferior to that in the control. Comparative tests with 
nspultin in solution and as powder led to the conclusion that it is 
preferable to use the dry form. The results of further experiments 
to determine the effect of uspulun on the germination and subse« 
quent growth of wheat and oats carried out in the field did not 
correspond completely, with those obtained in the laboratory tests. 
No deleterious effect was evident from the treatment, a fact which 
is attributed to the less direct contact between uspulun and seed 
coat in the soil than on sand or blotting-paper. In the case of oats 
there was even an evident beneficial effect on development, especially 
marked after treatment with soluble uspulun (0*25 per cent, for 
30 minutes). The value of this preparation in the control of bunt 
of wheat [Tilletia tritici and T. levis] was clearly shown. Immer- 
sion for one hour in a 0*15 per cent, solution reduced the per- 
centage of infection from 60*68 to 6*97. Dry uspulun (3 parts by 
weight per thousand) reduced infection to 5*39 per cent. Disinfec- 
tion with copper sulphate and germisan appeared to be still more 
effective. Bunt was completely eliminated in both cases and the 
appearance of the plants was very satisfactory, but the weight of 
the grain was lowered by treatment with germisan. A stand free 
from infection was produced with copper sulphate, but its use is 
attended with risk of injury to the grain. 

Notes are also given on tests with some newly manufactured 
Italian cereal seed stimulants. 

Petri (L.). Oonceutrazione degli ioni di H e azione del calore 
sulle germiuahilita delle spore di Ustilago tritici. [Hydro- 
gen-ion concentration and the action of heat on the germina- 
bility of spores of Ustilago tritici. 1— Boll, R. Staz. PatVeg., 
vi, 3, pp. 251-252, 1926. 

The results of earlier experiments {Boll. R. Staz, Pat Veg., vi, 2, 
p. 161) showed that wheat seed-grain can be exposed to a tempera- 
ture superior to that generally used in the Jensen method of smut 
control when the water is acidified (Ph 4) without any appreciable 
damage to germinability, whilst a neutral reaction renders the seed 
unusually sensitive to the action of heat. A slightly alkaline reaction 
(Ph 9*5 to 10) increased the resistance of the grain but not to the 
same extent as acidification. Kecent tests with spores of Ustilago 
tritici showed that a similar acidification did not increase their 
resistance to heat, no germination being obtained when the spores 
were immersed in water at Ph 4 for three hours at room temperature 
and then for 15 minutes at 50° to 52° C. Further tests will be 
carried out with wheat grain containing the internal mycelium of 
the fungus. 

Rivers (V.). Carie del Frumento e raggi X. [Bunt of Wheat 
and X-rays.]— B, Staz, Pat Veg.y vi, 3, pp. 237-241, 
1926. 

After briefly commenting on the successful results obtained by 
Pichler and Wbber in the use of X-rays for the control of certain 
cereal smuts [see this BevieWy ii, p. 324], the author describes 
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similar experiments carried out by him on wheat heavily contami- 
nated by hwiii {Tilletia) [T. tritici and T. levis]. 

Two series of tests were made at an interval of one month, using 
dry seed-grain in both cases. In the first test, seed was exposed 
to the rays for 7 to 20 minutes at a distance of 40 cm. In the 
second, radiation was prolonged for 25 to 105 minutes, the distance 
being varied from 28 to 40 cm. The effect of the rays on the seed 
and on the bunt spores was determined and also the percentage of 
infected ears from the treated and non-treated seed. 

Germination of the seed was only very slightly affected by 
radiation, while that of the spores was not reduced at all, nor had 
the treatment any effect in diminishing the number of infected 
ears. The discrepancy between these results and those of Pichler 
and Wober will be further tested with more prolonged radiation 
and decreased focal distance. 

Bertoli (E.). XJna. nuova malattia del Prumento? [A new 
disease of Wheat ?] — II GoUivatore, Ixxii, 20, pp. 50-53, 1926. 

A brief account is given of an obscure disease of wheat which 
decimated a number of fields in northern Italy in 1925-6, frequently 
necessitating the ploughing up of the crop and replanting .with 
maize. Affected plants showed, in April or May, a yellow (later 
reddish-brown) discoloi-ation of the upper part of the leaves, 
followed by rapid and complete drying up of the plants. The 
disease occurred in a highly irregular fashion, sometimes attacking 
isolated plants, sometimes spreading from one plant to another in 
wide circles. A number of theories have been advanced to explain 
the phenomenon, includiiig the exceptionally low winter and spring 
temperatures, infection by insect or fungous parasites, and the like. 
The roots of older affected plants were dark yellow, and in the later 
stages the collar and base of the stem were covered with a white 
mycelium. The production of adventitious roots and root hairs 
was a characteristic feature of the early stages of the disease. 

CaMPANINI (L.). XJn nuovo parassita del Frumeiito? [A new 
parasite of Wheat ?] — iZ Goltivatore, Ixxii, 23, pp. 146-148, 
1926. 

The obscure disease of wheat which has caused so much damage 
in northern Italy [see preceding abstract] is attributed by the 
writer primarily to the effect of the protracted and intense winter 
and spring cold on the plant tissues. The disorganization of the 
latter doubtless rendered them susceptible to the attacks oiSeptoria 
graminum and other fungous and insect parasites. The Ardito 
variety is stated to have been most severely affected. Marked 
benefit was derived from the use of phosphatic fertilizers. 

Peyronee (B.). Osservazioni sul /mal del piede® dei cereali e 
sulle varie crittogame che lo producono in Italia. [Observa- 
tions on foot rot of cereals and on its various causal fungi in 
Italy.]— jBoK. JK, Staz. Pat Veg,, vi, 3, pp. 213-216, 1926. 

Weather conditions in 1926 in Italy proved favourable to the 
development of foot rot of cereals [see this Beview, v, p. 662], and 
the disease was possibly also more severe than usual owing to the 


732 


efifect of the campaign for the extension of cereal cultivation in 
leading to the sowing of cereals in unsuitable or badly prepared 
land. , , ’ ' ' . 

The disease is as frequently caused in Italy by Leptosphaeria 
kerpotrichoides as by O'phidbolus graminis. Perhaps equally fre- 
quent were several species of Fusarium (F. cuhnoriim, F, moni- 
lioides, F, p>oae, F. gmminearum [Gibber ella saubmeti{], and an 
undetermined species) associated with foot rot, especially on rye 
from the Waldenses Valley, Piedmont. More rarely, a Rhizoctonia 
and sometimes a Hymenomycetous fungus were found associated 
with the disease, although the latter appeared to be a very weak 
parasite. All these fungi often occurred together on the same plant, 
the predominating species varying according to circumstances. 

The same fungi are frequently found on weeds. On cereals their 
distribution is variable; certain fields seem practically immune, 
but the actual conditions predisposing to attack still remain 
obscure. Low temperature, excess of soil moisture, reduced vitality 
owing to attacks of other fungi on the leaves and upper part of 
the culm, and insufficient light, all appear to favour the disease. 
This last factor is considered to be especially important. 

J ONES (S. G.). The development of the perithecium of OpMobolns 
graminis Sacc. — Ann. of Botany ^ xl, 159, pp. 608-629, 2 pL, 
8 figs., 1926. 

In a cytological study of the development of the perithecium in 
Ophiobolus graminis on oats, on which it has recently been observed 
in Wales, producing sterility and a bleached appearance, the author 
detected the hyphae (composed of uninucleate cells) in the cortical 
and vascular tissues. Spermogonia containing dense masses of 
very minute spermatia develop in the ruptured epidermis. They 
are believed to be functionless male organs. The pexithecia appear 
singly or in groups of two or three as ovoid bodies with a long, 
smooth, curved beak. Fertilization is believed to be reduced to the 
conjugation of two or more vegetative cells, the ascogenous hyphae 
arising from such cells. The only nuclear fusion observed occurs 
in the young ascus. The ascospores are liberated by the dissolution 
of the ascus wall, and the spore bundles are extruded in a mass. 

From its morphological and cytological characters the genus 
Ophiobohos is thought to belong to the Gnomoniaceae rather than 
to the Pleosporaceae. 

Hiltxee (E.). St5rungen gesunden Pflanzenwaclistiims dtircli 
unausgeglicliene Ernahrung, xinter besonderer Beriicksicbtig- 
img der Borrfleckenkrankbeit des Kafers. [Disturbances 
of healthy plant growth through unbalanced nutrition, with 
special reference to the grey speck disease of Oats.]— 
der Landiu.y i, 11, pp. 329-337, 16 figs., 1926. 

The writer’s investigations on the etiology and control of grey 
speck disease of oats are summarized and the principles underlying 
the ' carbonic acid-mineral substance law ’ recapitulated [see this 
Review, iv, p, 275, and next abstract]. Details are given of a 
number of recent experiments with lupins, fuchsias, fodder grasses, 
mustard [Brassica a^?;a],and oats, in which pathological phenomena, 
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arising from the excessive use of mineral fertilizers/ were counter- 
acted by the addition of carbon in various forms. Tests with alder 
\Alnns glviinosa?[ and soy-bean [Glycine hispida'l plants showed 
that inoculation with nodule bacteria affords a certain protection 
against the consequences of unbalanced nutrition. 

Hiltner (E.). Hafer-Borrfleckeii&rankheit und Hederickhekampf- 
ung. [Grey speck disease of Oats and control of Charlock.] 
— lllus, Landw, Zeit, xlvi, 15, pp. 188-190, 3 figs., 1926. 

Of recent years the writer has obtained excellent results in the 
combined amelioration of grey speck of oats [see this Revieiu, iv, 
p. 275] and destruction of charlock [Brassica sinapisirnm] and 
Sinapis [Brassica\ alha by spraying with a solution of 20 per cent* 
copper sulphate and 5 per cent, manganous chloride, applied at the 
rate of 600 1. per hect. Manganous nitrate has also proved effective, 
but is stated to be too dear for general use. 

Jaczewski (A. A.). HoBBii ro^ioBHeBBiii rpH6oK na P:hkh. [A new 
smut fungus on Rye.] — Ese, Foe. Mucm, Onumu. Aep, [Annals 
State Inst of Experimental AgTonomy\ iii, 2-4, pp. 106-109, 
1925. [Abs. in La Defense des Plantes, Leningrad, iii, 2-3, 
pp. 325-326, 1926.] 

The present paper gives a description of a hitherto unrecorded 
smut, Ustilago vavilovi Jaez,, attacking rye [see also this Review, 
V, p. 174]. The fungus was first discovered in Persia in 1916, and 
in 1924 was collected in the vicinity of Tashkent, Turkestan, by 
Vaviloff; there is also some evidence of its having been found in 
the western portion of the district of Verny in the Semiretchensk 
Territory. Morphologically this smut differs from specimens of 
U, tritici examined by the author on rye from the United States. 
Artificial infection experiments made in the spring of 1926 with 
U. vavilovi on spring-sown rye failed to give positive results, but it 
is pointed out that conditions in this year were very unfavourable 
for infection. 

An ear of rye sent for examination from the Primorskaya region 
[Amur region, Siberia] was found to be attacked by U, jensenii 
[77. fcordei], indistinguishable from the form attacking barley. 
Besides Tilletia seecUis and Urocystis occnlta, rye is therefore 
attacked by three other smuts, Ustilago vavilovi, If. tritici, and 17* 
hordei. 

Serbinov (L L.). K coBpeMeHHOMy nojEomcHHio Bonpoca o 

jiarpe ’’ b cbhsh c y^eHneM o „ EyKypysHot Sera [On the 
present state of the question of ‘pellagra’ in relation to the 
theory of Maize ‘ white mould ’,]— DSfense des Plantes, Len- 
ingrad, ii, 7, pp. 546-556, 6 figs., 1926. 

The present paper embodies the results of the author’s research 
work since 1915 on the white mould of maize, which is stated to be 
very widespread in Bessarabia [see also this iJewcw, iv, p. 397] and 
to occur also in some localities of south Russia. In all the samples 
of diseased maize ears and maize flour submitted to him, the author 
constantly found, besides Oospora verticillioides [a detailed mor- 
phological and cultural description of which is given], the presence 
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of a polymorphic bacterium closely resembling in its morphological 
and biological characters Bacterium lactis aceti, from which it 
differs, however, in its capacity of growing at a temperature oM2® 
to 15^0., the optimum for its development lying between 36° and 
39°. The organism, which is Gram-positive and a facultative 
aerobe, has been named Micrococcus zeae n. sp. It is very re- 
sistant to desiccation, retaining its viability for several years when 
dried on blotting-paper, glass slides, or in maize flour. According 
to the author s observations, this bacterium is carried by the insect 
Opatrum intermedium, which was found both on affected maize 
ears and in maize flour. ' 

While M, zeae was present in practically every case of this maize 
disease investigated, in a fairly large number of cases 0. verticil- 
lioides was absent, which fact, together with data collected from 
the literature on bacterial diseases of maize [briefly reviewed], 
leads the author to believe that the disease is primarily caused 
by M. zeae, the semi-parasitic 0. verticillioides being only a 
secondary ox'-ganism. 

To test the toxic properties generally ascribed to maize affected 
with white mould, diseased grains and flour were fed to guinea- 
pigs. These experiments invariably resulted in the death of the 
animals in five to seven days under symptoms of a typical coli- 
typhoid infection. The author also believes these symptoms to be 
primarily due to M. zeae and not to 0 > verticillioides. 

In regard to the control of the disease in the field, the author 
recommends steeping maize seed in 4 per cent, formaldehyde ; using 
local maize varieties, stated to be resistant to the disease ; and the 
destruction of insect vectors. 

Nisikado (Y.) & Miyake (G.). Studies on the Helminthosporium- 
diseases of Maize.— Agrric. viii, 56 pp., 2 pL, 1926. 

[Japanese: in Japanese Jour n, of Botany, iii, 2, p. (35), 

The authorsV investigations and inquiries on maize blight (JfcZ- 
minthosporium turcicum) and spot disease (H. maydis Nisikado & 
Miyake) have shown that the former is widely distributed through- 
out the world, while the latter occurs only over a limited area. The 
. chief differences between the two causal organisms in respect of the 
form and size of the lesions on the hosts, as well as of the conidia, 
are pointed out. H. maydis was found to be more sensitive than 
H, turcicum to the influence of temperature, the former making 
much more rapid growth at 30° than at 23° C., while there was no 
perceptible difference in the development of the latter at either 
temperature. At 20° to 30° the conidia of H. turcicum produce 
germ-tubes which soon form an appressorium at the tip: the 
appressorium in its turn develops a slender hypha which pene- 
trates the host tissue. The germination of Jff. maydis is similar 
to that of H. turcicum, but the germ-tube is more slender and 
grows more rapidly. Inoculation experiments with the two fungi 
gave 56 per cent, positive results with H. turcicum and 100 per 
cent, with if. maydis. Both organisms developed between Ph 2.0 
to 2*6 and 10*9, the best ^owth being made at Pjj 4-9 to 9-1. 
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■Hueb-Eaereb (Annie M.). Ifffect of smut on sap couLcentration 
in infected Corn stalks. — Amer, Journ. of Botany y :Km, 5, 
pp. 286-290, 1926. 

Comparative determinations have been made of the specific 
gravity of the expressed juice of normal maize plants and of 
others infected with smut (Ustilago zeae). The work was directed 
primarily to determine whether the infected plant is able to replace 
substances removed by the growing gall, or whether the sap remains 
permanently impoverished. 

The tabulated results indicate that the specific gravity of the 
juice expressed from infected stalks is lowered as compared with 
the corresponding internodes of healthy plants. This lowering of 
the sap concentration, althouj^h most pronounced at the internodes 
adjoining the smut gall, is often evident throughout the stalk. It 
may be so marked that the concentration gradient is reversed in 
that section of the stalk in the immediate vicinity of actively 
growing galls. 

REtCHEBT (I.). The smut diseases of Sorghum in Palestine. — 

Zionist Organ. Agric. Exyer. Stat. 4* Colon. Dept., Div. of Exten.^ 
Leaflet 11, 10 pp., 7 figs. [1926. Hebrew with English sum- 
mary.] 

A detailed description is given of two fungous diseases of sorghum 
which cause considerable damage in Palestine, namely, kernel smut 
{Sphacelotheca sorghi) and head smut {Sorosporium reiliannm)^ 
the former occurring chiefly in upper Galilee and the latter in 
Samaria. 

Instructions are given for the control of these diseases by crop 
rotation, cultural measures, and (in the case of kernel smut) seed 
disinfection by one hour’s immersion in 0*5 per cent, uspulun or 
germisan, both of which reduced the incidence of infection from 
27*5 per cent, to nil, while increasing germination from 40 to 85 per 
cent. Ten minutes’ immersion in 1 per cent, copper sulphate, 15 
minutes in 0*1 per cent, formalin, and 30 minutes in 0*15 per cent, 
corrosive sublimate also gave good control (0, 0, and 2*4 per cent, 
infection, respectively), but the first-named preparation reduced 
germination to 25 per cent, and the others failed to stimulate it. 

Fawcett (H. S.) & Lee (H. A.), Citrus diseases and their control. 
— xii 4- 582 pp., 15 col. pi., 190 figs., New York & London, 
McGraw-Hill Book Co., 1926. 

This book gives a comprehensive account of the fungous, bac- 
terial, and non-parasitic diseases of citrus trees which occur in the 
United States, the Mediterranean Region, Australia, South Africa, 
the West Indies, and the East. It has been prepared to meet the 
needs mainly of the growers in California and Florida, and the 
diseases present in those States are given special attention. The 
numerous figures in black and white are for the most part photo- 
graphs of the salient characters of the diseases, while there are a 
number of plates in colour which are very true to nature in show- 
ing the effects of some 25 of the principal diseases. 
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In the general part there are chapters on the species and varieties 
of citrus grown, the geographical distribution and ecology of the 
diseases, general principles of control, fungicides, disinfectants, and 
cultural operations. 

In the special part, the individual diseases are grouped into those 
attacking {a) roots and trunks, (5) branches, twigs, and leaves, and 
(c) fruits. Each division is provided with a practical key to facili- 
tate identification. There is an extensive and up-to-date biblio- 
graphy which will be welcome to pathologists, but no attempt has 
been made to list the fungi which have been recorded on citrus. 

The work will be essential to all those who are concerned with 
the diseases of citrus plants in various parts of the world. 

Petri (L.). XJlteriori osservazioni sul disseccamesito dei limoni 
in provincia di Messina. [Further observations on wither- tip 
of Lemons in the Province of Messina.]— i?, Stm. Pat 
Veg., vi, 3, pp. 209-212, 1 fig., 1926. 

In further observations on the wither-tip of lemons due to Ool- 
letotrichum gloeosioorioides in the Messina district of Sicily [see this 
Revieiu, v, p. 665] the author records two interesting facts. In very 
many cases the mycelium of the fungus occurs in the woody tissues 
of a branch without causing death for some considerable time and 
without producing any fructifications on the bark until after the 
death of the branch. The vessels of the xylem and protoxylem are 
penetrated through leaf scars or broken spines. As a result of this 
invasion the leaves turn yellow and fall, while later on, the twigs 
also become yellowish in the infected region. Infected vessels are 
filled with gum and can be recognized by this condition. In some 
cases, however, a leaf fall has been observed on branches in which 
no trace of mycelium could be detected. This occurred only in 
mature plants already infected by 0. gloeosporioides in some other 
part of the crown, and may be considered to be an indirect result of 
a toxic action exercised by the parasite. 

The second observation was the high degree of resistance to the 
disease shown by the stems of young lemon plants budded on bitter 
orange IGitrus bigaradia]^ When infected, such stems were never 
seriously attacked, though the young shoots on them were some- 
what highly susceptible. 

Nowell (W.). Diseases of Coffee. — Proc, Agric, Soc, Trinidad 
and TobagOj xxvi, 7, pp. 339-342, 1926. 

In this account of an address by the author on coffee diseases in 
Trinidad, there is a brief description of the root diseases caused by 
Bosellinia spp. ; thread blights [see this Review, iv, p. 66], of which 
two are known in the island, one, which is commonest on cocoa, 
causing a tree-like pattern on the leaf, while the other forms a thin 
film; and viruela or the American leaf disease [Omphcdia flavida : 
ibid., V, p. 160]. The last-named disease is restricted to certain 
localities, and apparently a considerable time elapses before the 
damage, which is cumulative, becomes noticeable on the diseased 
plants ; its dissemination is also a slow process and is thought to be 
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in part effected by the passage of labourers, carrying the fungus on 
their clothing, from one part of an estate to another. The leaf 
disease may be controlled by cutting down infected trees to 12 
inches from soil level, and burning all diseased leaves and weeds in 
the vicinity. 

GercosiJora leaf spot [C. coffeicola: ibid., ii, p. 408] is general 
throughout the Colony and may be adequately controlled by atten- 
tion to shade and soil conditions. 

Sclerotium disease [8. coffeicolum: ibid., i, p. 14], which has 
existed in Surinam for many years, has been recently found in 
Trinidad. It is at present limited to only a few bushes of the 
Excelsa vaidety, a member of the Liberian group to which the 
disease has so far been confined. The fungus causes large concentric 
markings on the leaves and also attacks the berries. Its restricted 
incidence permitted of control by the removal and destruction of 
diseased material. 

Ludwio (0. a.). Studies with anthracno^e infection in Cotton 
seed. — South Carolina Agric. Exfor. Stat. Bull, 222, 52 pp., 
5 figs, 9 graphs, 1925. [Received September, 1926.] 

Cotton seed infected by the anthracnose fungus, Glomerella gos- 
syiM [see this Review, v, p. 90], is stated to become free of infection 
during storage. Under laboratory conditions this action proceeds 
very slowly until the seed is about a year old, after which the 
organism rapidly loses its virulence. By the second spring after 
harvest the seed has practically become safe for sowing. 

In a series of experiments carried out in South Carolina from 
1921 to 1924 on heavily infected cotton seed, the only promising 
method of seed treatment preliminary to storage was delinting with 
strong sulphuric acid and sterilizing with mercuric chloride. The 
initial infection of seed thus treated is reduced to a minimum, and 
that remaining within the seed appears to be eliminated some 
months earlier than in untreated material. Probably delinting 
alone would suffice for this purpose. 

The storage of seed in a very moist atmosphere produced the most 
rapid reduction in anthracnose infection of any of the methods 
tested, but the seed soon became musty and failed to germinate. 
Of the other methods of ordinary storage tried in these experiments, 
location over a radiator seemed to be the most elective in the 
getting rid of the fungus, and outdoor storage under a shelter 
least so. The results of storage in the open laboratory and in an 
incubator with a temperature fluctuating round 30® C. were inter- 
mediate. Storage in a very dry atmosphere, e. g., in a desiccator 
over calcium chloride, was found to prolong the life of the fungus 
to a great extent, whatever the preceding treatment of the seed. 
The exposure of the seed to alternate very dry and very moist con- 
ditions at first seemed to induce a more rapid decrease of infection 
than is secured by ordinary laboratory storage, and there was little 
damage from mustiness : complete freedom from infection, however, 
was attained little or no sooner. Sunning the seed appeared to 
accelerate the death of the fungus to some extent, but germination 
was seriously impaired before results of practical value were 
obtained. 

.... 
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Moktpelliee (J,) & Catanei (A.). Presence dn meme Monilia 
chesB deux malades porteurs de lesions differentes de la cavity 
Tbuccale, [Presence of the sameMonilici in two patients suffering 
from different affections of the buccal cavity.] — ComiJtes renclus 
;Soc. (fc xcv, 26, pp. 568-569, 1926. 

Two cases of infection of the buccal cavity with different 
symptoms but both associated with the same species of Monilia 
[Candidd] are reported from Algiers. The first was a typical case 
of thrush in a native infant, and the second one of streptococcal 
glossitis in a five-year-old native girl. The clinical symptoms of 
, both disturbances are briefly described. 

The fungus isolated from the affected tissues developed round or 
oval cells, measuring 3-5 to 6 and forming a thin membrane on 
solid media, and short chains with lateral buds or small clusters on 
liquid ones. Hyphae of the Monilia type were observed in gelatine 
subcultures. The fungus made good growth at 37"^ C. Gelatine 
was not liquefied nor serum coagulated; glucose, maltose, levulose, 
and dextrin were fermented with production of gas. The organism 
diflers in morphological characters from M. [Candida^ albicans duad 
its biochemical reactions also indicate its occupation of a separate 
position in the group. 

Steempel (E.). Mykoseu der Haude uud Pusse. [Mycoses of 
the hands and feet.] — Klin, Wockensck7\dy, 30, pp. 1374-1377, 

, , 1926. 

Clinical details are given regarding the' etiology, symptoms, and 
cure of various pathological conditions of the hands and feet 
associated with the presence of certain Dermatomycetes, including 
species oi ■Trichophyton hoion^ng to the gypseum and niveum 
groups, and OicJmm [? 0os2wa] spp. A bibliography of some forty 
titles is appended. 

BeocQ-RoUSSEU, UebaiN (A. BaEOTTE (J.). Anticorps dans 
les teignes exp6rimentales. [Antibodies in experimental 
ringworm .] — Comptes rendm Soc. de Biol., xcv, 25, pp. 464-466, 
1926. 

The serum of guinea-pigs inoculated with Trichophyton equinum 
or T, gypsenm [see this Review., v, p. 555] was found to contain 
antibodies, sometimes in very large quantity, which gave a specific 
" fixation reaction ’ in 85 per cent, of the cases. The inoculation 
of trichophytine (the filtrate of cultures) into guinea-pigs infected 
by ringworm considerably increased the quantity of antibodies in 
the serum in six to eight days. ' 

Ebeebeck (E.). Aetiologisch-biologiscke und pathologisch-Msto- 
logische ITiitersucliiiiigeii iiher die Lympliaiigitis epizootica 
des Pferdes. [Etiological-biological and pathological -histo- 
logical investigations on epizootic lymphangitis of the horse.] 
— Arch, wissenschafil. u. prakt. Tierheilkunde, liv, 1, pp. 1-31, 
8 figs. (3 col.), 1926. 

Loeffler's blood-serum medium prepared from horse serum proved 
satisfactory for the further cultivation of two strains of the causal 
organism of epizootic lymphangitis [generally known as Crypto- 
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coccus farcini 7 )iosus : see this Review^ v, p. 554] maintained on 
glycerine- dextrose-agar at 22° 0. for about six years. Growth was 
made only at room temperature, none occurring at 87°. 

The development of free asci containing four typical spores leads 
the author to place the fungus in the genus Endomyces as E. farci- 
nimosus. The virulence of the strains, which had been almost 
entirely lost on the sugar-agar medium, was recovered when the 
cultures were grown on horse serum. 

It was found impossible to infect a horse by friction with a 
virulent culture on a shaved area of skin. Subcutaneous inocula- 
tion produces an abscess, but the organism seems to disappear in 
great part from the inoculated area within 24 hours. 

The symptoms of infection are described and some histological 
data given. 


Zybina (Mme S. P.). Ot^ct no o6cjie?i;oBaHB[io JIbhjihhx boJiesnet 
BonoKOJiaMCKoro OnsiTHOro IIojiH Mockobckoh rybepHnn JieroM 
1924 r. [Report on the survey in the summer of 1924 of the 
Flax diseases in the district of the Volokolamsky Experiment 
Field in the government of Moscow.] — La Defense des Plantes^ 
Leningrad, ii, 7, pp, 581-587, 1926. 

Owing to the growing interest displayed of recent years in the 
intensification and amelioration of flax culture in Russia, the author 
was deputed in the summer of 1924 to make a survey of the 
diseases attacking the crop in the Volokolamsky district (govern- 
ment of Moscow), stated to be one of the most advanced in Russia 
from the point of view of agricultural progress. The three out- 
standing flax diseases recorded in the region were rust {Melanipsora 
Z'im), wilt (Fusarium Uni), and a spotting and consequent brittle- 
ness of the stem believed to be caused by Polyspora Uni. The 
incidence and severity of the three diseases in the different localities 
of the district are discussed. Summarizing her observations, the 
author states that M, Uni chiefly attacks the late varieties of 
flax, the early varieties apparently escaping infection ; varietal 
and even individual variations in the susceptibility of flax to the 
rust were noted. F, Uni was most severe on farms practising a 
three-year or shorter crop rotation, the incidence and virulence 
of the fungus decreasing with each additional year, until under a 
seven-year rotation the disease was practically non-existent. 

Heyes (T. F.) & Holden (H. S.). The action of micro-organisms 
on silk. — Journ. Soc. Ghem. Ind., xlv, 31, pp. 262T-265T 
1926. 

A series of experiments was carried out at the bacteriological 
department of University College, Nottingham, to determine 
(a) whether bacteria and moulds would grow on silk; and (5) if so, 
whether siich growth caused tendering, discoloration of the fabric,' 
or alteration of its dyeing properties [see also this iv 

p. 280]. 

Eighteen species of Aspergillus grew fairly readily on dyed silk, 
but produced no structural damage or alteration in the dye except 
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that incidental to the presence of coloured spores. A. carhonariuSy 
A. candiduSyfmA A.pulveo^ilentua grew well on raw silk fibre, 
the two latter causing vivid yellow discoloration. * Bhizopiis 
jafonicus, Mucot rademosiiSj Penicillium. exiyansum, and P. 
chrysogenum all made prolific growth on the gum obtained from 
spun silk. . • 

Dowson (W. J.). Botrytis and Narcissus. — Gard, Chron., Ixxx, 
2065, pp. 68-69, 2 figs., 1926. 

This is a fuller account of the sclerotial disease of imported 
narcissus bulbs first observed in England in 1924 [see 'this Review, 
iii, p. 581]. In 1925 and again in 1926 black scierotia embedded 
in the inner scales were more than once found in imported bulbs, 
and fructifications of the Botrytis type were developed from them 
under favourable moisture conditions. So far there is no record 
of bulbs growing in England having become infected from the 
imported ones. 

The fungus agrees with that recorded by Klebahn on narcissus 
bulbs in northern Germany under the name of B. narcissicola. 
The same disease, referred to as ' smeur (smoulder), is reported by 
Miss Westerdijk in Holland. Infection experiments with plants in 
pots grown under glass failed to reproduce the bulb symptoms, but 
the foliage and flower stalks were rapidly destroyed when infected 
through wounds. When kept sufficiently moist, the characteristic 
scierotia appeared on the infected parts, though not found below 
soil level. Inoculations into other bulbous plants showed that 
tulips and irises were not susceptible, bht the flowering stems and 
fruits of snowdrops were destroyed by the fungus in two con- 
secutive seasons. The bulbs in this case also remained un attacked. 

A second disease of narcissus, called locally the ' fire ^ disease, has 
recently been under observation by the author, and is considered 
to be caused by a hitherto undescribed species of Botrytis and to 
be distinct from the so-called ^ fire ’ disease of narcissi reported in 
Europe as due to B, cinerea. It is proposed to name this species 
B, folyhlastis, in reference to the unusually large number of germ- 
tubes to which the spores give rise. Afiected leaves show large, 
elongated, yellowish- browm spots with a grey centre on wdiich 
conidiophores are borne. Inoculation experiments gave positive 
results, infection taking place through both unwounded and 
wounded leaves. So far there is no evidence that the bulbs are 
attacked by mycelium passing down from the leaves. Elliptical 
scierotia, J by inch in diameter, are formed after the death of 
the foliage. The spores (some of which are up to 50 y in diameter) 
are globular or slightly pear-shaped, papillate, and generally about 
eight spores are inserted on the slightly swollen head of the conidio- 
phore by long sterigmata. The conidiophores measure approxi- 
mately inch [about 800 fi] long, and are stout, slightly curved, 
and mostly unbranched. After detachment of the spores, delicate 
hyphae may be produced from the sterigmata under moist con- 
ditions. The conidiophores are not numerous, and after the first 
crop no others develop on the same spots, nor have they yet been 
formed in pure cultures. As many as 12 germ-tubes may be pro- 
duced from a single spore when sown in water. 
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SlBlLlA (C.). Gloeosporiosi del Cyclamen persiciim in Italia® 

[ Gloeosporiosis of Cyclamen persicum in Italy.] — Boll. M. Staz. 

. TaL Veg., vi, 3, pp. 241-250, 6 figs, 1926. • 

This disease of Cyclamen persicwm, which sometimes causes 
considerable damage in Italy, appears to correspond closely to that 
described by Mtiller-Thurgau in Switzerland in 1922 [see this 
Revie^v, ii, p. 269]. Isolations showed the presence in the diseased 
tissues of a Gloeosporinon with at first hyaline and then olive-brown 
septate, densely massed conidiophores, measuring 30 to 35 y in 
length, and hyaline to olive-brown, oval conidia, measuring on an 
average 13 by 5 /z. Both in its symptoms and in the morphology 
of the fungus no differences could be detected between the Swiss 
record and that of the author. Successful inoculations were carried 
out on young unwounded leaves; older leaves were difiicult to 
infect. Since the fungus differs both morphologically and in 
cultural characters [details of w'hich are given] from any species 
of this genus previously recorded, it is described as a new species 
under the name of Gloeosporinrn cyclaminis. A Latin diagnosis is 
given. 

Serbinov (I. L.). K Bonpocy o SaKTepnamHHX saSoJieBaHUax sjiaKOB. 
BaKTepnoB ,,Cyji;aHCKot ipaBBi ”, ero aTHOJiorna n MepH 6 opb6bi c 
HMM. [Contribution to the study of the bacterial diseases of 
Gramineae. Bacteriosis of ‘ Sudan grass its etiology, and 
measures for its control.] — La Defense des Plantes, Leningrad, 
ii, 7, pp. 530-537, 1926. 

Sudan grass, Andropogon sorghum [vsiY. sudanensis], Teeently 
introduced in south Russia by seed from America, was observed by 
the author, in the very first year of its cultivation in the neighbour- 
hood of Odessa, to be severely attacked by a bacterial disease which 
caused a spotting of the leaves. The spots were rounded or oblong 
and dark brown with a purple margin, or very occasionally entirely 
purple. The seed produced by the infected plants bore light brown 
or whitish spots. In germination tests their germinability was 
found to be slightly impaired, and a fairly high percentage of the 
seedlings ra^ised from such seed developed a root and collar rot 
which rapidly killed them. The causal organism was isolated in 
pure culture and identified by the author as Bacillus sorghi (Burrill) 
Serb. (Principal bacterial diseases of Gramineae. Rousky Melnik, 
6-7, pp. 203-206, 1916). It is further stated that the disease passed 
from the Sudan grass to maize and to common sorghum in the 
vicinity, the symptoms on these hosts being the same as those 
described above. The only means of control recommended is 
disinfection of the seed with formalin. 

Fraser (W, P.) & Scott (G. A.). Smut of Western !Rye Grass.— 
Phytopath., xvi, 7, pp. 473-477, 2 figs,, 1926. 

W estern rye grass {Agropyron tenerum), extensively used for 
hay in the prairie provinces of Canada, is stated to be heavily 
attacked in those provinces by a smut which considerably reduces 
its value for feeding purposes and seriously interferes with the 
production of seed. The smut attacks the spikelets, destroying 
the ovaries and usually the bases of the glumes, although frequently 
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the outer glumes are not afiected. The sori are large, irregular, 
rather firm at first, but finally dusty. The spore mass is dark 
brown to black in colour. The causal organism, a morphological 
description of which is given, closely resembles Ustilago hromivora 
and is assigned to this species. Seed inoculation experiments 
showed that it can also attack A, richardsoni and A. dasystachyiim. 
It was established that the disease may be controlled by the 
formaldehyde solution as used for cereals. 

Monteith (J.). Control of turf . diseases with ckemicals. — BidL 
U.S. Golf Assoc., Green Sect, v, 10, pp. 219-223, 2 figs., 1925. 
[Eeceived August, 1926.] 

The results of experiments at Arlington near Washington, D.C., 
in the control of small brown patch of turf [Rhizoctonia sp. : see 
following abstract] by means of various chemicals are described. 
The best control was given by the mercury compounds, semesan, 
uspulun, corrosive sublimate, and corona 620 and 640, applied at 
the rate of 1 lb. in 50 galls, water per 1,000 to 3,000 sq. ft. on 26th 
August and 8th September, 1925. Copper compounds were of no 
value and formalin afforded only temporary protection. It is 
pointed out that the control given by corrosive sublimate (1 lb. per 
3,000 sq. ft.) was fully equal to that obtained with the chlorophenol 
mercury compounds at about one-sixth of the cost of the latter. 

Monteith (J.). The hrown-pateh. disease of turf; its nature and 
control. — Bull. U.S. Golf Assoc., Green 8ect.,yi, 6, pp. 127-142, 
9 figs., 1926. 

In this comprehensive account of the brown patch disease of turf 
[see preceding abstract], the writer distinguishes two types of 
infection known, respectively, as large and small brown patch. 
The former is caused by Rhizoctonia solani, and is prevalent in 
the southern section of the bent grass [Agrostisl area. It appears 
suddenly as large discoloured areas several feet across, and is 
associated with a blackening of the affected blades and a fine cob- 
web-like growth [see this Review, iv, p. 38 ; v, p. 234] round the 
patch. The latter form of the disease occurs in patches generally 
limited to about the size of a silver dollar, hence its popular name 
of ' dollar spot \ The turf develops a moth-eaten, bleached appear- 
ance, most of the grass being killed to the ground. This type of 
brown patch is stated to be due to a species of Rhizoctonia, distinct 
from R. solani and characterized by a fluffy, white mycelium and 
by the absence of the typical hard, black scierotia. Large brown 
patch may be controlled by Bordeaux mixture, but the small type 
has been found amenable only to mercury compounds. The use of 
the resistant Washington and Metropolitan strains of creeping bent 
\_Agrostis maritima'l is recommended. 

Monteith (J.), Corrosive sublimate as a couti^l for Tbrown-patcli. 
— Bull. U.S. Golf Assoc., Green Sect., vi, 7, pp. 151-155, 2 figs., 
1926. 

Further tests having confirmed the results obtained in the 
previous year [see preceding abstracts], recommendations are given 
for the control of brown patch of turf by the application of finely 
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powdered corrosive sublimate in an ordinary light topdressing of 
compost at the rate of 4 to 8 oz. per 1,000 sq. ft. Should infection 
develop when the application of a topdressing is inadvisable, the 
sublimate may be sprinkled or sprayed on the turf at the rate of 
5 oz. in 50 galls, water per 1,000 sq. ft. It is pointed out that this 
solution contains more than three times as much active mercury as 
an equivalent solution of uspulun or semesan, which contain 70 per 
cent, of inert material. 

Pape (H,). Die Sclerotiiiiii-Kranklieit der Wieseiigraser, insbe- 
sondere des Rohrglanzgrases. [The Sclerotium disease of 
meadow grasses, especially of Reed urass.] — llhis, Lanclw, Zeit.^ 
xlvi, 23, pp. 295-296, 4 figs., 1926. 

Little attention is stated to have been hitherto paid to a disease 
of reed grass (Phalaris arundinacea) and other meadow grasses 
caused by Sclerotmm rhizodes, which of recent years has frequently 
occurred in epidemic form during May and June in German river 
basins. 

Conspicuous symptoms of the disease are the bleached, dry, bent 
aspect of the rolled leaves and their termination in a long, pale 
tendril, the basal portion remaining normally green and flat. The 
fact that the apex of the tendril on each leaf (except the lowest) 
adheres to the rolled portion of the next leaf, forming a kind of 
loop, imparts a peculiar, concatenate aspect to the haulm. The 
white mycelium of the fungus extends along the midrib of the leaf, 
producing a dry, pale stripe in the tissue of the green portion. The 
white (later brownish and finally dark grey to black), oval or 
spherical sclerotia, measuring 1 to 4 mm., are found both on the 
tendril and on the flat portion of the lamina. 

A r^sum^ is given of Stout’s investigations on S. rhizodes (W^s- 
consin Agric. Ex^per, Stat Res. Bull. 18, p. 207, 1911), the hosts of 
which are also listed, with the authority for each. The writer 
considers it doubtful whether the fungus described by Hungerford 
as attacking wheat in Idaho [see this Review, 267] is identical 
with S. rhizodes, the description pointing rather to infection by 
Typhula graminum. 

The disease, which greatly reduces the yield and impairs the 
quality of the hay, cannot be effectively combated in the light of 
the present inadequate knowledge concerning the causal organism. 
The only recommendation which can be made is for the very early 
cutting of the affected grass and the destruction of diseased material. 
It might also be possible, where moisture conditions permit, to make 
an early spring cutting of the meadows to remove the affected leaf 
tips before the formation of sclerotia. 

Agostini (Angela). Is’Altemaria lolii-temnlenti sp. n. e la sua 
presenza nelle cariossidi di Dolium temixlentum Im. [Alternaria 
loUidemulenti sp. n. and its occurrence in the caryopses of 
Lolium temulentum L.]— Rend. R. Acc. Fisiocratici, 1926, 
8 pp., 1 fig., 1926. [Abs. in Riv, Pat. Veg., xvi, 7-8, p. 183, 
1926.] 

A new species oi Alternaria has been isolated by the author 
from infected caryopses of Lolium temulentum Mid. named A. lolii- 
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temulenti. Reference is made to a similar infestation of tem'iir 
lentum recorded in Italy in 1923, but the cause of which was then 
unnamed. Sporulation occurs invariably under moist conditions, 
whilst under dry conditions the fungus may remain dormant for 
many years. No actual damage is done to the plant. 

Taylor (H. V.), The importance of applied biology in modern 
fruit growing. — Journ. PomoL and Hort. Science, v, 3, pp. 170- 
177, 1926. 

In the present paper, which was read in February, 1926, before 
the Association of Economic Biologists in London, the author points 
out, and illustrates by some concrete examples, the necessity for 
closer co-operation between fruit growers and biologists. As 
instancing this need, it is pointed out that apple growers have 
at present to face a demand for fruit with a clean, bright skin, free 
from blemish, while the size and the flesh quality of the apples are 
also of importance. Such fruit can only be obtained from orchards 
where insect pests and diseases are rigorously kept under control 
Examples are given of the prices commanded by the different grades 
of apples in Canada, the United States, and England, the presence 
or absence of insect or fungous injury playing an important part in 
the grading. Of pbytopathological interest are the following figures 
taken from the books of the Fruit Packing Station at Fort William, 
Nova Scotia. The total crop in 1924 of a grower who sprayed his 
trees six times during the season, graded as follows: grade 1, 76 
per cent. : grade 2, 14 per cent. ; domestic, 7 per cent., and grade 3, 
3 per cent. ; while the crop of another grower who sprayed only 
twice yielded only 130 barrels of grade 1, out of a total of 458 
barrels. At the Cottenham Packing Station, Cambridgeshire, the 
unblemished grade comprised only 2 out of 759 boxes of dessert 
varieties and 548 out of 2,826 boxes of culinary varieties, over 90 

f er cent, of the blemishes in the lower grades being due to scab 
VentuTiainaequalis\. 

De ViLLXERS (F. J.), Physical and chemical analyses of papers 
employed for wrapping fruit. — Dejpt of Agric. S, Africa, 
Science Bull, 47, 19 pp,, 2 figs., 3 diags., 1926. 

It is shown in this paper that the indiscriminate use of all kinds 
of material for wrapping fruit destined for export is liable to cause 
serious damage. Some types of paper serve as a nutrient medium 
for the germination and development of fungi and bacteria, owing 
to the presence of nitrogenous compounds in the sizing material 
In a test in which strips of various kinds of paper were kept with 
one end dipping into water, in cotton wool stoppered bottles, in an 
incubator at 80° F., or under conditions of higher humidity but 
lower temperature, foolscap was found to be heavily mottled with 
fungus colonies at the end of three weeks, whereas none of the 
ordinary fruit wrapper papers showed any growth. 

The so-called ‘ coronite ' paper commonly used in America for 
wrapping fruit is treated with oil and is stated to prevent the 
development of scald in apples [see this Review, v, p. 369]. Some 
of the grease-proof papers employed in South Africa for the same 
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purpose are more or less impermeable to air and moisture and their 
use should be abandoned. 

Hatton (R. G.), Wormald (H.), & Witt (A. W.). On /burr- 
knots” of fruit trees. — Joutti* Fo7)ioL ctifid Hovt, Soie%ce^ v, 3, 
pp. 195-204, 2 p]., 1926. 

A detailed account is given of the tumour-like swellings common 
on certain varieties of apple and quince, which have also been 
observed by the authors on sevei'al plum seedlings and on some 
plum varieties used as root stocks, and are commonly known among 
fruit-growers and nurserymen in England as burr-knots or root 
knots. All attempts to isolate a pathogenic organism from these 
swellings have given negative results, and the authors agree with 
the findings of Miss Brown [see this Review^ iii, p. 572] and of 
Swingle [ibid., v, p. 166] that they have no connexion with crown 
gall or hairy root caused by Bacterium tumefaciens. 

Noble (R. J,). Control of ^ hair j~root ” of Apple. — Agric, Gaz, 
I^ew South Wales, xxxyH, 7, ig, 1926, 

Hairy root of apple {Bacterium tumefaciens) [see this Review, v, 
p. 494] is stated to be quite incurable once infection is established, 
but the disinfection of grafting implements, stocks, and scions in 
the nursery may to some extent prevent the occurrence of the 
disease. In general, however, the planting of stock showing 
symptoms of hairy root is not to be recommended. On superficial 
examination it is difficult to distinguish this condition from a type 
of root development which is characteristic of the Northern Hpy 
variety. 

Wallace (E. H.). The production of intumescences upon Apple 
twigs by ethylene gas, — Bull, Torrey Bot. Club, liii, 6, pp. 385- 
399, 2'pL, 1926. 

After a review of the literature dealing with the toxic efiect of 
illuminating gas on plants and showing that this effect is probably 
chiefly due to small amounts of ethylene [see also this Review, iii, 
p. 73o], the author gives a preliminary report of the results obtained 
by him in experiments conducted during two consecutive years in 
which cut woody twigs of various trees and shrubs were exposed 
to a known concentration of ethylene for a single period of time, 
varying from two to 48 hours, after which they were kept in a 
moisture-saturated atmosphere free from the gas. 

About half of the 47 species of plants tested showed no visible 
response. The susceptible species varied greatly in their response 
to the action of the gas, from proliferation of cells in the lenticels 
of the cortex in Sambucus, Syringa, Gatalpa, and several others, to 
a most pronounced type of intumescence, involving the formation 
of loose, almost white masses of proliferated cells, in the buds, 
apices, and internodes of twigs of Pyrus malus (varieties Trans- 
parent apple and cultivated crab apple), P, ioensis, and Ginkgo 
biloha. Concentrations greater than one part of ethylene in 4,000 
parts of air showed little or no increased intensity of the reaction. 
At least 80 per cent, of the twigs that normally foi^med a callus in 
the controls showed an inhibition of callus formation after an 
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exposure to a low concentration of ethylene. The gas had no 
apparent efiect on the chlorophyll in the chlorenchyma of woody 
stems. 

Heald (F. D.) & Sprague (R.). A spot-rot of Apples in storage 
caused by Botrytis. — Phytopath., xvi, 7, pp. 485-488, 1 fig., 
1926. 

A brief description is given of a storage rot of apples observed 
since 1921 in the north-west of the United States, which differs 
from the common rot caused by Botrytis cinerea in the presence, in 
the rotted area, of darker spots centred around the lenticels. These 
spots are brownish-red rings of 2 to 3 mm. in diameter, each show- 
ing a pale or whitish area in the centre. When the diseased apples 
were left in damp chambers in the warm laboratory for a few days, 
the spots lost their definition and spread out as blotches on the sur- 
face of the fruit. The fungus isolated from such spots was practi- 
cally identical with B. cinerea, hut produced a marked red pigmen- 
tation of the substratum in culture. Artificial inoculation experi- 
ments with this organism and with pure cultures of B. cinerea 
produced much the same type of rot, and it was shown that the 
spotting of the apples depends on the development of the rot at low 
temperatures. Re-isolations yielded fungi identical with theinocu- 
lants ; the strains showing the red coloration of the substratum 
retaining this character throughout the experiments. 

Zeller (S. M.). Observations on infections of Apple and Prune 
roots by Armillaria mellea Vahl. — Phytopath., xvi, 7, pp. 479- 
484, 3 figs., 1926. 

The root rot caused by Armillaria mellea is stated to be a serious 
and widespread disease of orchard trees, affecting particularly the 
prune, and to a less extent the apple, in the north-west of the 
United States, especially in that portion of the Pacific Coast States 
west of the Cascade Mountains. From observations carried out 
since 1922, the author concludes that infection of apple and prune 
I'oots by this fungus may occur in at least three ways, namely, 
through wounds, at points of contact of diseased and healthy roots, 
or through the rupture of the bark parenchyma at the point of 
emergence of young lateral roots. When infection occurs at the 
point of contact of diseased .and healthy roots, it is thought probable 
that the fungus penetrates through the healthy bark which has been 
acted upon by toxic substances developing in the tissues decayed by 
A. mellea. 

Lebedeva (Mile L. A.). MepHaa rnnicB $pyKTOBBix ^epeBLeB. [Black 
rot of fruit, trees.] — La Defense des Plantes, Leningrad, ii, 7, 
pp. 588-592, 1926. 

A detailed, popular account is given of Sphaerojosis malorum 
{Physalospora cydoniae) which is stated to be very widespread in 
many parts of Russia both on apples and on pears, and occasionally 
also on the quince. The biological identity of the forms attacking 
the apple and pear was proved by the author by successful cross- 
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inoculations, some details of which are given. The observation 
was made that trees suffering from chlorosis, or of which the vitality 
was lowered from any cause, were most liable to the attacks of the 
fungus, this leading the author to believe that the organism is a 
weak parasite, in which opinion she is confirmed by the fact that 
for the most part it occurs in association with other facultative 
parasites or saprophytes, namely : Nectria ditissima [N. galligena^^, 
OytospoTa capitata^ Macrophoma maloru'YYi, Phytlosticta mali^ 
Coryneum microstictum^ and Monilia fructigena. In all cases 
where P. cydoniae was found forming cankers on the stems of the 
trees, close investigation showed that the latter had suffered from 
frost injury or, very frequently, from attacks of Myxos 2 yorium 
malicorticisT?otehn.[_I)iscospormm2yyTi v. Hoehn.], which is stated 
to be very prevalent in some regions. The paper terminates by the 
usual recommendations for the control of the disease. 

Experiencias de tm nuevo tratamiento contra el chancro del 
Manzano. [Experiments with a new treatment against 
Apple canker.] — BoL Soc, Nat, Agric. Chile, Ivii, 6, p. 353, 
1926. 

Excellent results in the control of apple canker {Nectria ditis- 
sima) [A. galligena] are stated to have been obtained in Chile by 
the application of a mixture known as ‘ chancrina which is pre- 
pared by a member of the staff at the Escuela Practica de Agricul- 
tura at Temuco. The preparation has also been found efficacious 
against gummosis of cherry trees. 

Maurizio (Fraulein A.). Spezialisiernng der Podosphaera oxya- 
canthae de Bary. [Specialization of Podosphaera oxyacanthae 
de Bary.] — Reprinted from Mitt, Naturforsch, Gesellsch, Bern, 
1926, 2 pp., 1926. 

The results of a series of cross-inoculation experiments with 
conidia of Podosphaera oxyacanthae from various hosts are briefly 
described. Conidia from two quince seedlings infected in the 
spring of 1926 by the overwintered mycelium gave positive results 
on quince, pear (very slight), Pirocydonia danieli, s^nd P, wink- 
leri. No infection occurred on 11 other hosts, including Cra- 
taegus oxyacantha, apple, peach, and cherry- laurel {Prumis 
laurocerasus), 

Conidia from 0, oxyacantha infected G. oxyacantha, C, punctata, 
C, pentagyna, medlar (Mes 2 Jilus germanica), pear, and Crcttaemes- 
pilus grandiflora ; while negative results followed the inoculation 
of quince, apple, peach, and eight other plants. 

Conidia from Sorbus [Pyms] aucuparia gave positive results 
only on P, aucup)aria, though P, aria also known to be sus- 
ceptible. 

These results are considered to show that the strains of P. oxya- 
canthae on quince, Croteaus, and Pyrus are biologically inde- 
pendent. The pear, though susceptible to infection by the mildew 
both from quince and G, oxyacantha, not constitute a ' bridging 
species ', since the strain from quince, reisolated from pear, is not 
transmissible to (7. oiTT/accmt/itt, and vice versa. 
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Latjbeet (R.). Einiges zur ITatiirgescMclite, Bedeutiing iind 
Bekampfiing des Biraien-lffleliltaiics, [NotBS on the life- 
history, importance, and control of Pear mildew.] — Obst. und 
Gemusebmv, Ixxii, 14, pp. 205-206, 1 fig., 1926. 

A brief popular account is given of the life-history of Podo- 
S23kaera leucoiricha and of its rapid spread in German orchards 
during the last twenty years [see also this Review^ iii, p. 339]. The . 
apple is, in the writer's opinion, likely to remain the chief host of 
the fungus, but several recent observations of its occurrence on the 
shoots, flowers, and fruits of pears suggest the advisability of pre- 
cautionary measures against the further spread of the disease on 
this host. Good general cultivation should be supplemented, where 
necessary, by the application of lime-sulphur, solbar, or other sulphur 
preparations. 

Heslke (L, R.). Peach disease conditions in Ohio.— OMo Agric. 
Ex 2 :>er, Stat, Bimonthly BulLy xi, 3, pp. 110-114, 1926. 

The author recommends the following spraying programme for 
the control of peach diseases in Ohio orchards. 

An autumn, instead of a spring spraying of lime-sulphur, 1 in 15, 
or dry lime-sulphur, 6 lb. in 50 galls., is now advised against peach 
leaf curl [Tajphrlna deformans]^ but should not be given until there 
has been a good hard frost to harden the wood. Four summer 
sprayings are stated to be sufficient for the control of the other 
diseases [including brown rot (Sclerotinia cinereay] which are 
amenable to spraying, the first being given after the bloom has 
fallen, then at 2-week intervals in wet weather or at 3-week 
intervals if dry, the last application being given two or three weeks 
before picking. 

Dry-mix sulphur lime (6 lb. sulphur, 3 lb, hydrated lime, 2 oz. 
kayso or ground glue in 50 galls.) is now generally used, with the 
addition of lead arsenate (1-| lb. powder or 2| lb. paste.) in all 
applications except the last, to control curculio, which besides 
injuring the fruit, transmits the brown rot fungus. 

Satisfactory results have also been obtained with sulphur-lead 
arsenate dust (80-10-10) for the earlier applications and sulphur 
dust alone (80-20) for the last. Careful handling of the fruit 
during picking and packing is emphasized as a further safeguard 
against damage by brown rot. 

Injudicious use of lead arsenate is stated to be responsible for 
two types of injury, on the leaves and on the twigs, respectively, 
which are common on peaches in Ohio [see also this Review^ v, 
p. 39]. 

Stevenson (A. W.). Lime- sulphur aifects canned Cherries. — 
Better Fruit, xxi, 1, p. 10, 1926. 

Experiments carried out at the Research Laboratory, National 
Canners’ Association, Washington, indicate that under certain con- 
ditions, spraying with lime-sulphur compounds may cause * hydrogen 
springers' in canned cherries. The following experimental lots 
were canned: (1) unwashed Sprayed; (2) washed sprayed ; (3) un- 
sprayed; (4) unspi'ayed but with one c.c. of the 1 to 300 lime- 


749 


sulphur spray added to each can. The spraying was done only a 
few days before picking and canning. 

With the exception of the control, cans from each lot showed a 
gradual loss of vacuum, indicating the liberation of hydrogen, 
accompanied by an abnormal sulphide-like flavour which was 
distinctly apparent in lots 1 and 4 about four months after packing. 
A faint odour of hydrogen sulphide was also detected in some cans, 
and in all, except the control, there was sulphide staining of the 
tin. No ‘springei-s’ were actually developed until some eight 
months after picking, when both lots 1 and 4 were affected. The 
importance of a very thorough washing of fruit showing signs of 
adhering spray material before canning is, therefore, emphasized. 

Esmarch (F.). Fanlende ErdheerfriicMe. [Decaying Strawberry 
fruits.] — Die Kranhe Pjlanze, iii, 7, p. 138, 1926. 

A number of cases of fruit rot of unripe strawberries, due to 
Botrytis cinerea, have been reported during the current season to 
the Plant Protection Service in Dresden. Affected fruits first 
show light brown spots which are soft to the touch in comparison 
with the healthy portions, and eventually the entire berry turns 
brown and rots. The disease, which is favoured by humid con- 
ditions, may be counteracted by surrounding the plants with wood 
shavings or similar material, and by the cultivation of long- 
stemmed varieties. 

Gooseberry rust. — Scottish Journ. of Agric,, ix, 3, p. 308, 1 pL, 
1926. 

A brief description is given in the present note of the symptoms 
caused by the gooseberry cluster cup rust {Puccinia luring shei- 
miana) both on the gooseberry and on its alternate host, the sedge 
[Carex]. As illustrating the connexion between the presence of 
both hosts and the completion of the life-cycle of this fungus, an 
outbreak is cited on the gooseberry in a Highland village, the 
source of which was traced to a byre which had been recently 
thatched with sedges bearing numerous teleutospores of P. prings- 
heimiana, 

ReINKING (0. A.). Banana freckle and leaf spot, — Mycologia, 
xviii, 4, pp. 185-186, 1926. 

Careful examination made in Hawaii and the Philippine Islands 
has established that the banana fruit freckle or black spot disease, 
described by Carpenter from Hawaii as due to Phoma musae n. sp., 
and reported by Lee from the Philippines [see this iJet;ie'u;, i,p. 387], 
is caused by the same fungus that produces a leaf spot disease of 
banana in the latter. Since Carpenter’s Phoma musae has been 
found to agree with the earlier P. musae (Cke) Sacc., an organism 
that was subsequently redescribed as 3IaoTopho7na musae, it is 
suggested that Carpenter’s name be reduced to a synonym of 
Macrop}Iioma mibsae (Cke) Berl. & Vogl. 

While conducting the investigation in Hawaii it was observed 
that the Gros Michel banana [M, sapieuhm] of Central America 
appeared to be resistant to the disease, as no infection was noted 
on this variety even when growing adjacent to heavily infected 
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bananas of the Chinese or Dwarf variety [M. cavendishii]. The 
so-called red variety of Saba (Sabang Pula) in the Philippines is 
severely affected on leaf and fruil^. 

Del Guercio (G.). ITtiove osservazioni sulIa tigmiola delF Olivo. 
[New observations on the Olive naoth.] — Bull, R. Soc. Toscana 
Orticolt, Ser. 4, xi, pp. 8-14. [Abs. in Riv. Pat. Veg., xvi, 7-8, 
p. 198, 1926.] 

The olive moth [Prays oleellus] is stated to cause considerable 
trouble in Tuscany. In 1925 a black mould was observed to be 
attacking these insects. The fungus concerned resembles Olado- 
sporium herbarmn and is being more closely studied. 

Dbmaree (J. B.) & Cole (J. R.). Commercial control of Pecan 
scab. — U.S. Dept, of Agric. Circ. 386, 8 pp., 1926. 

Pecan scab (Fusicladium effusum) [the symptoms of which are 
briefly described: see this Review, iv, p. 73] is widely distributed 
throughout the south-eastern States of America. Of the more 
popular varieties growing within the region of the most frequent 
summer rains (a narrow belt along the Gulf coast from Baton 
Rouge, Louisiana, to Tallahassee, Florida), more than half, including 
San Saba, Delmas, Georgia, Alley, Schley, Pabst, Van Deman, and 
Mobile can be classed as highly susceptible. Good control may be 
effected by the application of 3-3-50 Bordeaux mixture (1) imme- 
diately after pollination (from 1st to 15 th May in southern 
Georgia) ; (2) three to four weeks later; and (3) two to three weeks 
after (2). This schedule may be supplemented, if necessary, by the 
application of 1 in 50 lime-sulphur three to four weeks after (3). 
Directions for orchard sanitation are also given. 

Petri (L.). necessity di un controllo statale sal grade di efficacia 
degli anticrittogamici ed insetticidi di miova fabbricazione o 
non ancora largamente sperimentati. [Necessity of state 
control in regard to the degree of efficacy of new or insuffi- 
ciently tested fungicides and insecticides.]— jBoM. R. Staz. Pat. 
Veg,, vi, 3, pp. 181-184, 1926. 

The necessity for the establishment of an official institution in 
every country for the testing and examination of fungicides and 
insecticides was emphasized at the International Conference of 
Phytopathology and Economic Entomology held at Wageningen in 
1924 [see this iii, p. 408], The author urges the impor- 

tance of bringing into effect the suggestion put forward by Dr. H. 
Faes (Lausanne Viticultural Station) for a system of experimenta- 
tion to be carried out by the central and provincial phytopatho- 
logical institutions in each country. 

Legal measures have recently been taken in Italy to exclude 
fraud in the preparation of commercial agricultural products, but 
this does not render the proposed scheme superfluous. The central 
station, or in the case of Italy, the three principal institutes situated 
at Rome, Florence, and Portici, collaborating, should have the right 
of condemning or encouraging the sale of the tested products, after 
having received from the various provincial experiment stations 
full particulars of tests made with them. 
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BewLEY (W. F.). Practical ' soil sterilization "by lieat for glass“ 
house crops.— Jbura. Min, Agric., xxxiii, 4, pp. 297-311, 4 
figs., 1926. 

The author gives a detailed account (including figures of costs 
taken from representative growers) of three methods of steam 
sterilization of glasshouse soils for the prevention of disease and 
the maintenance of fertility, practised in the Lea Valley, where 
tomatoes are chiefly grown. These are the small grid method, the 
tray method, and the spike method, the first named being preferred 
in those cases where complete sterilization to a depth of some 18 
inches to two feet is required on account of the presence of soil- 
borne disease. Steaming by this method once in four years is 
suflicient. 

Of the chemical methods of sterilization, cresylic acid (pale straw- 
coloured, 97 to 99 per cent, purity, used in a dilution of 1 in 40) 
has been much used. In a test carried out by a grower on a crOp 
of tomatoes, the following results were obtained : steam, 50-25 tons 
of tomatoes per acre ; cresylic acid, 43 tons ; and control, 28 tons. 

The cost of steaming is roughly estimated at about £200 per acre 
once in four years, and that of sterilization with cresylic acid £45 
every year, exclusive of the cost of labour in the latter case. 
Against these costs, there is a saving in fertilizers. 

Riehm (E.). Bas Trockeuheizeverfahren. [The dusting process.] 
— Tech. Landw., vii, 5, pp. 97-99, 1 fig., 1926. 

In this paper the writer discusses some of the pi*oblems connected 
with the disinfection of seed-grain by the dusting process, with 
special reference to the possibility of its general adoption in 
Germany [see this Review, v, p. 238]. The inconsistency of some 
of the results obtained in dusting experiments in the United States 
and Germany is briefly referred to, and various questions of tech- 
nique which require elucidation are outlined. An account is given 
of some German appliances for dusting seed-grain [ibid., v, pp. 479, 
480]. Among other advantages attaching to the substitution of 
dusting for liquid seed treatment are economy (the cost of dusting 
10 cwt. of wheat being calculated at Mk. 1-55 to 1-80 compared 
with Mk. 4 to 5 for liquid disinfection) ; possibility of indefinite 
storage without risk of reinfection ; absence of injury to germina- 
tion ; and the application of the method to beet and flax seed, 
neither of which is amenable to steeping. Preliminary tests in 
Holland have indicated that the incidence of Phoma \l}etae~\ on beet 
and of Botrytis [cinerea] on flax may be reduced by dusting. 

Bernatsky (J.). i:iipfer gegen Oidium. [Copper against Oidium.] 
— Nachrichtenbl. Beutseh, Pflanzenschutzdienst, vi, 7, p. 52 
1926. 

The writer has repeatedly obtained satisfactory control oiPerono- 
spoTct \PlasmopaTa viticola] midi Oidium [Uncimda necator] on 
the vine and of mildew (Oiduim) on vegetable marrow leaves by 
treatment with Bordeaux mixture or perozid (containing chiefly 
cerium sulphate). In 1925 nosperal was also efficacious (though 
not equal to perozid) in the control of Oidmm on vegetable 
marrow and of Plseudoperonospora] cuhensis on melons and 
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cucumbers. A dust made by powdering dried Bordeaux mixture 
can also be recommended for t£e control of U. necator on the vine. 
The common belief that copper fungicides are not effective against 
the true mildews is considered, in the light of these results, to be 
devoid of foundation. 


Hiltner (L.). PfLanzenschutz nach Wonaten geordnet. [Plant 
protection arranged by months.] — E. Ulmer, [Stuttgart], 1926. 
[Abs. in Zeitschr. filr Pflanzenhrankh,, xxxvi, 7-8, p. 242, 
1926.] 

This posthumous edition of L. Hiltner’s plant protection calendar, 
which first appeared as a supplement to PraJdische Blatter in 1909, 
has been revised by E. Hiltner, K. Flachs, and A. Pustet. The 
text is stated to contain a number of alterations and additions 
necessitated by the great activity of the plant protection movement 
during the past sixteen years. 


Damping'Oif. — Scottish Journ. of Agric., ix, 3, pp. 314-316, 1926. 

Damping-off of seedlings is due to two factors, namely, cultural 
conditions predisposing the seedlings to infection, and certain fungi 
(chiefly Phytophthora spp., Pythium de Baryanumi, and Rhizoctonia 
spp.) which become parasitic under such cultural conditions. It may 
be prevented by avoiding too thick sowing and by good aeration 
and exposure to sunlight of the seedlings. When infection is 
established in the soil, the disease may be controlled by soil sterili- 
zation either by heat (dry heat or live steam) or by the application 
of disinfectants, such as formalin, Cheshunt compound [see this 
RevieiVy i, p. 373], or permanganate of potash. The methods of 
use of these disinfectants are briefly described. 

Ra.M0S (J. C.). Pythium damping-off of seedlings. — Philipp. 

Agrie,, xv, 2, pp. 85-97, 1 pL, 1 fig., 1926. 

A large variety of seedlings are stated to be liable to serious 
attacks of damping-ofi* {Pythium de Baryanum) in the nurseries 
of the College of Agriculture, Los Banos, Laguna, Philippine 
Islands. 

The causal organism [the morphological, cultural, and taxonomic 
characters of which are described, with brief references to previous 
literature] infects the stems of tobacco, lettuce, tomato, papaw, 
cabbage, radish, chilli pepper (Gapsioum annwum), and other 
seedlings just above soil-level, producing sunken, water-soaked 
lesions. The affected plants lose their turgidity, fall over, and 
finally decay. 

In a series of tests with various seedlings sown in sterilized 
and inoculated soil, Lvffa amtang-ida and Psophocarptus tetragono- 
lobus were resistant to the fungus, while tobacco and okra (Abel- 
moschus [Hibiscus] esculentus) were very susceptible, showing 60 
to 70 and 30 per cent, infection, respectively. Pechay (Bramca 
pekinensis), mustard (B. juncea), tomato, and eggplant all showed 
21*8 to 35*9 per cent, infection, while radishes, cowpeas (Vigna 
sinensis), and turnips were comparatively resistant (5 per cent, 
infection), and rice and Phaseolus vulgaris were highly so. 

Experiments were further conducted to determine the relative 
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susceptibility of ten different seedlings to Rhizoctonia solani, 
Sderotium rolfsU, and P. de Saryan'wm. Peanut (Arachis hypo- 
gaea). okra, tobacco^ papaw, Brassica juncea, and tomato were 
found to be highly susceptible to S, rolfsii ; chilli popper, okra, 
tobacco, papaw, and B. juncea to P. de Baryanum; and chilli 
pepper, radish, okra, and B.juncea to P. solani. 

In another series of tests, S, rolfsii was found to be more capable 
than de Baryanum of infecting more or less woody plants. P. 
solani was more severe on seedlings susceptible to S. rolfsii than 
on those attacked by P. de Baryanum, Most of the seedlings 
became infected by any of the organisms from two to five days 
after emergence. 

The development of P. de Baryanum and the severity of infec- 
tion are favoured by excessive moisture, high temperature, and 
dense planting. A considerable reduction of infection may be 
efieeted by soil sterilization with heat, or by the application of sul- 
phuric acid (1 per cent.) or of uspulun orU-175 (0-75 to 1 percent.) 
at the rate of 250 c.c. per 3 kg. of soil four or five days before 
sowing. 

Beaxjveeie (J.). Sur les modes de d6g6n6rescence des cliloro- 
plastes, particulieremeait dans le parasitisme. [On the modes 
of degeneration of the chloroplasts, particularly in parasitism.] 
— Comptes rendus Acad, des Sciences, clxxxiii, 2, pp. 141-143, 

. 1926. 

Two modes of degeneration of the chloroplasts of plant tissues 
are described. In the case of tissues parasitized by a fungus and 
consequently in a hypertonic condition the chloroplast assumes a 
granular aspect and undergoes a fatty or oily degeneration, the 
green pigment being dissolved in the di'ops thus produced. Another 
mode of degeneration has hitherto been observed only in the case 
of the foliar parenchyma of leaf roll potatoes. The chloroplast 
swells into a large hyaline ball with hyaline granules at the peri- 
phery, while the green pigment remains in the form of a hood at 
one extreme. This disease produces a hypotonic condition in the 
cells, associated with the formation of starch in the leaves as a 
result of the transformation of mono- into polysaccharides. 

Klebahx (H.). Die Alloiophyllie der Anemone nemorosa irnd 
Hire vermntliclie XJrsache. [Alloiophylly of Anemone nemo- 
rosa and its probable cause.] ^ — Planta, Arch. Wissensch, Bot, i, 
4, pp. 419-440, 1 pL, 4 figs., 1926. 

In this paper the author describes further results of his investi- 
gation of a malformation of Anemone nemorosa, first reported in 
1S97 (Ber* Deutsch, Bot, Qesellsch,, xv, p. 527), and now termed 
alloiophylly. Aftected plants show a strikingly spreading habit 
and the leaves are frequently much thickened and misshapen, with 
abnormally shallow indentations. The stem or leaf stalks are 
almost always more or less noticeably thickened. The flowers are 
mostly suppressed; those that occasionally develop being deformed. 
Certain anatomical modifications correspond with these symptoms. 

In the glandular hairs a minute fungus sometimes occurs, which 
the author has described as Trichodytes anemones [loc. cit.] and 
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formerly considered might be the cause of the disease. That this 
view was erroneous is shown by the very frequent absence of the 
organism from affected plants, and further by its absence in the 
earliest stages of the disease. It is hardly likely, moreover, that 
an attack on the hairs could exert such a powerful influence on the 
plant. 

Experiments extending from 1908 to 1924 showed that the 
rhizome of diseased anemones and healthy rhizomes grown in 
proximity to infected plants frequently produced diseased progeny 
the following year. The disease can also be transmitted to healthy 
plants by placing parts of infected anemones in the soil ; by smear- 
ing the buds of healthy plants with the sap of infected ones ; or by 
mixing the soil in which diseased plants have grown with that of 
healthy plants. These data led the author to conclude that the 
disease is infectious and due to an organism capable of living in 
the soil, in the underground parts of the plant, and in the buds. 

Cytological examination of infected material showed the presence, 
in the living phloem cells, of numerous structures, very variable in 
form, from thin threads, 3 to 30 by 0*2 to 0*5 jx, to oval or elon- 
gated bodies, 6 to 8 by 2 to 2*5 /x, usually curved and frequently 
thickened at one end or in the middle. The contents of these 
bodies are difficult to differentiate ; they usually appear as homo- 
geneous masses, but in the thickened portions a darkly staining 
coating is sometimes visible. 

These structures occur in the rhizome, in young stems and 
petioles, and in the buds. Sometimes they are found only in 
small pockets of tissue, and whether they are ever completely 
absent from diseased plants, as sometimes appears to be the case, 
is difficult to determine. So far they have been observed in over 
twenty individuals. 

The significance of these bodies, which the author, for conveni- 
ence, names Scolecosoma anemones^ has not been determined, but if 
the view that they are organisms be accepted, then they must be 
regarded as parasites. Against this hypothesis must be mentioned 
the fact that they are not constantly found in diseased individuals, 
but this may be due to their being overlooked and not to their 
real absence. The manner in which the bodies reach the phloem 
also remains to be explained, but in one case they were discovered 
between the rhizome parenchyma and the epidermis of a root that 
was emerging through the parenchyma. Attempts to isolate them 
have yielded only bacteria. 

Although no definite nuclear structure has been discovered in 
these bodies, yet the author considers there are sufficient grounds 
for regarding them tentatively as parasitic organisms of uncertain 
systematic position, possibly intermediate between the bacteria and 
the flagellates. The paper concludes with a discussion on the 
similarity of the Scolecosoma with Nelson’s bodies and the occur- 
rence of protozoa reported by various authors in the virus diseases. 

Walker (M. N.), A comparative study of the mosaic diseases of 
Cucumber, Tomato, aud Fhysalis. — Phytopath., xvi, 7, pp. 431- 
V 458 , 1926. 

, v The scope of the present w:ork was to compare the properties of 
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the infective principle, or virus, from typical cases of mosaic on the 
cucumber, tomato, and cultivated ground ohQXTj {Physalis puhe- 
seem ) ; and also to determine the changes that occur in any one of 
these viruses when transferred by cross-inoculation to either of the 
other two hosts. The tomato was chosen as the representative of 
the Solanaceae, as the mosaic disease of this plant is apparently 
identical with that of tobacco, and the cultivated ground cherry was 
chosen because it was recently shown by the author to be an inter- 
mediate host in cross-inoculations from the tomato to the cucumber 
[see this Review, v, p. 340]. 

The experiments [which are described in detail and the results of 
which are given in tabular form] showed that while the properties 
of the expressed juices from mosaic tomato and ground cherry 
plants are almost the same, the expressed juice from mosaic 
cucumber is incapable of withstanding, in any comparable degree, 
ageing, drying, heating, and treatment with alcohol, although all 
three viruses were infective at 1 in 10,000 dilution and all passed 
through Berkefeld filters. No change occurred in the properties of 
the expressed juices from tomato plants inoculated from the ground 
cherry or vice versa, while the juice expressed from the ground 
cherry inoculated with the extract from mosaic cucumber behaved 
in the same way as the juice from ground cherry plants inoculated 
with the extract from mosaic ground cherry. The juices extx'acted 
from cucumber plants inoculated with extracts from mosaic ground 
cherries, or with the extract from mosaic tomato plants by means 
of the ground cherry as intermediate host, showed no differences 
from the typical cucumber virus. These results indicate that the 
properties of the mosaic virus of a given plant may be changed by 
transferring it to another host. This fact, together with the con- ■ 
sideration that the properties of the viruses from mosaic plants of 
a particular species appear to be the same, independent of the 
source of infection, tends to show that there may be a single 
causal agent for all the mosaic diseases studied in the present 
work. 

Experiments in which the extracts from mosaic plants were 
treated at different temperatures showed that the thermal death 
point of the infective principle and the temperature at which coagu- 
lation of the extract occurs are practically the same. In experi- 
ments in which alcohol was added to the extract, coagulation also 
occurred, but there was apparently no correlation between the con- 
centration of alcohol at which coagulation occurred and the one at 
which the virus was rendered innocuous. The author believes that 
by a combination of these two methods of coagulation, under deli- 
cately controlled conditions and with suitable filtration methods, a 
separation of the mosaic extracts into several parts may be possible, 
and that one of these parts will be closer to the actual virus than 
anything heretofore obtained. 

Gates (R. E.). Ultramicroscopic organisms of lilteraMe vimsas. 

—Nature, cxvii, 2950, p. 692, 1926. 

Barnard's observations on the filterable viruses [see this Revieiv, 
iv, p. 687] are regarded as demonstrating the existence of a group 
of organisms as different from bacteria as the latter are from yeasts 
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or moulds. These organisms appear to multiply in two ways: (1) 
by the development of minute papillae on the surface of the vesicles ; 
and (2) by the elongation of a vesicle into a flattened, hollow 
structure which then breaks up into a row or group of particles 
like the papillae, and having the same property of growing into 
vesicles. This process is comparable to some extent with gonidial 
formation in such bacteria as Crenothrix. The vesicle was found 
to be separable from the particle stage by filtration through a col- 
lodion membrane. 

This group of ultramicroscopic organisms, in its extreme sim- 
plicity and modes of reproduction, approximates closely to the 
inorganic. The term ‘ cell ’, in the sense generally used by biolo- 
gists, is regarded as inapplicable to these difierentiated particles of 
protoplasmic material. It is questionable whether smaller organisms 
than these could show the essential phenomena of life. The writer 
suggests for the filterable viruses the name Protonta, to contrast 
them with the plant and animal unicells classed by Haeckel as 
Protista. There is at present no means of recognizing the possible 
existence of a world of organisms of this type, except in the case 
of those which are parasitic in animals and plants. 

Investigations of the so-called d’H^relle phenomenon [see this 
Beview, v, p. 438] and of enzymes, by showing the condition of 
aggregation of these bodies, should help to indicate the exact 
extent of the gap separating such organisms from the strictly 
inorganic. 

SiBiLTA (0.). II batteriofago nella patologia vegetale. [The bac- 
teriophage in relation to plant pathology.]-— .BoZi. R, titaz, Pat 
vi, 3, pp. 200-209, 1926. 

In this paper the author summarizes the results of various 
investigations on d’Hdrelle’s bacteriophage in relation to plant 
pathogens [most of which have been noticed in this Review]. 
The transmissible lytic principle is stated to have been demon- 
strated up to the present in Bacterium tumefaciens, Bacillus caro^ 
tovorus, B, atrosepticus, and a cabbage rotting bacillus [see this 
Review, iv, pp. 183, 753] and to have, in general, the same characters 
as have been demonstrated for bacteriophages of animal origin. 
On the bacteriophage of the nodule organism [Pseit(iomou/as raciici^ 
cola] of Leguminosae, exposure to ultra-violet rays at a distance of 
30 cm. for 30 minutes to 2 hours is stated to have had no effect on 
its potency, whereas prolongation to 2^ hours resulted in its inacti- 
vation. The possibilities of rendering plants immune from the 
attack of certain parasites by means of soil inoculation with the 
lytic principle are stated to be under investigation. The fact that 
the bacteriophage is not necessarily limited to the infected portion 
of the plant has been demonstrated, since the presence of the lytic 
principle was noted in sections of the roots of Leguminosae without 
nodules, and from stems of the same plants. 

Noguchi (H.). Cultivation of Rickettsia-like microorganisms 
fKom the E»ocky Mountain spotted fever tick, Bermacentor 
andersoni. — Journ* Exper. Med., xliii, 4, pp. 515-532, 4 pL, 

1926 . 3 ,,;.,, • ' 

A systematic study of 74 lickB? the infectivity or non-inf ectivity 


757 


of which was determined experimentally, showed the presence in 
some cases of several types of minute culturable bacteria, mor- 
phologically- resembling the Rickettsia associated with Eocky 
Mountain spotted fever [see this Revieiv, iv, pp. 112, 689]. The 
most commonly isolated was Bacillus ricJcettsiformis n.sp., those 
less frequently encountered being B. pseudoxerosis n. sp. and B. 
equidistans n. sp. 

B. richettsiformis is a lanceolate, fusiform, or rod-shaped, some- 
times moderately motile organism, the average dimensions of which 
in young cultures are 0-3 by 0*75 /z; it is Gram-negative and stains 
light reddish-violet with Giemsa's solution. 

B. q)seudoxerosis is a non-motile, slender organism, measuring 
0*3 to 0-5 p in width and 0*4 to 2 p in length in young cultures 
and 0*5 to 0*55 by 3 to 4 /z in older ones; it is somewhat resistant 
to Gram's stain. 

B. equidistans is characterized by an appearance of uniform 
dispersion, an indication of capsule formation ; it is non-motile, 
measuring 0-25 to 0*3 by 0-4 to 0*8 /z, Gram-negative, and staining 
reddish- violet with Giemsa’s solution. 

Initial cultures of all three organisms were obtained only on 
special media [the composition of which is indicated], but they 
gradually became adapted to ordinary substrata. 

None of these organisms was pathogenic to the guinea-pig, 
rabbit, or monkey {Macacus rhesus). In morphological characters 
they resemble the forms found in smears and sections of the ticks, 
yet their presence bore no relation to infectivity. Immunologically 
they are not related to the spotted fever virus. All three are 
pleomorphic under cultural conditions, and the question arises 
whether or not these minute, non-pathogenic RichettsiaAih.e forms 
and the somewhat coarser symbionts found in Dermacentor ander- 
soni [see next abstract] are morphological variations due to modifi- 
cations in physiological conditions in the tissues in which the 
organisms are embedded. At all events, the differentiation of the 
non-pathogenic, RickeUsia-\ik.Q organisms from Dermaceiitroxenus 
is extremely difficult. 

The possibility that B. richettsiformis is a non-pathogenic phase 
of the ‘spotted fever organism, comparable with the avirulent 
flagellate culture forms of Leishmania species, appears remote in 
view of the negative immunological data. 

The hereditary transmission of B, richettsiformis is clearly indi- 
cated by its presence in ovaries and egg cells, a characteristic also 
of the spotted fever organism {Journ, Amer. Med, Assoc,, xlix, 
p. 1278, 1907) and of oUier insect-borne rickettsiae. 

Pakkeb (R. E.) & Spencer (R. R.). Z&ocky Mountam spotted 
fever. A study of the relationsliip ‘between the presence of 
Bickettsia-like organisms in tick smears and the infective- 
ness of the same ticks.— PuiZ. Health Repts,, Washington, xli, 
11, pp. 461-469, 1926. 

In connexion with an investigation of the etiology of Rocky 
Mountain fever, the writers examined a large number of infected 
and non-inf ected ticks {^Dermacentor andersoni) [see preceding 
abstract], both wild and specially reared. 
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The resulting data [presented in tabular form] show that, although 
the majority of known infected adult ticks containing rickettsiae 
were infective, yet of each lot tested a small group of non-infective 
ticks contained morphologically identical rickettsiae, while yet 
another small group was infectious though the tick smears were 
entirely free of organisms. Of the wild ticks from a known 
infected area a considerable proportion contained rickettsiae indis- 
tinguishable from those associated with spotted fever, the smear 
and inoculation results of such ticks agreeing with those of the 
known infected group. A small proportion of wild ticks from a 
supposedly healthy area contained similar rickettsiae, none of which 
caused infection. 

Some diflSculty is experienced in accounting for the non-infective 
rickettsiae present in part of the known infected, laboratory reared 
ticks, and exhibiting morphological characters identical with those 
of the rickettsiae in infective ticks of the same group. They may 
represent an avirulent phase of the spotted fever virus. This 
accords with previous observations {Publ. Health Re2:)ts., 28th No- 
vember, 1925) of tick virus in a similar lot of known infected ticks, 
in which various degrees of virulence for guinea-pigs were demon- 
strated, ranging from a non-infective or immunizing phase in 
unfed, aestivating, or hibernating ticks to an active, highly virulent 
phase following feeding. 

Clement (E.). The non-symbiotic and symbiotic germination of 
Orchid seeds. — Orchid Rev,, xxxiv, 396, pp. 165-169, 3 figs., 
1926. 

In connexion with his previous experiments on the non-symbiotic 
germination of orchid seeds [see this Review, hi, p. 731], the writer 
emphasizes the importance of a suitable hydrogen-ion concentration 
of the medium. The best results were obtained during his lengthy 
experience when the value was not below 6. The seedlings 
should be transferred direct from the culture tubes to sterilized 
fibre mixture in pots. Throughout the writer’s experiments with 
Odontoglossum, Gattleya, Gymbidium, and Miltonia, germination 
has been practically 100 per cent. 

In a preliminary experiment in the germination of orchid seeds 
by fungal aid, satisfactory results have hitherto been obtained on 
non-sugar-containing media at Pg 6*5 by the inoculation of Gym- 
bidi%m with Rhizoctonia repens and of Odontoglossmn and Miltonia 
with R, lanvjginosa. No definite statement can yet be made, how- 
ever, regarding the comparative merits of the symbiotic and non- 
symbiotic methods of germination. 

BulTEL (G,). lies Orcbid^es germees sans champignon sont des 
plantes normales. [Orchids germinated without a fungus 
are normal plants.] — Rev, Hort, xcviii, 6, p. 155, 1926. 

Since his previous experiments in the aseptic cultivation of 
hybrid orchids [see this Review, iv, p. 365 and preceding abstract], 
the writer has consistently obtained successful results by the same 
method with large numbers of Phalaenopsis and Miltonia, The 
presence of the Rhizoctonia endophyte during the germination 
period does not appear to be essential either to the life or to the 
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flowering of orcliids, some two-year-old plants cultivated by 
aseptic methods showing no trace of the fungus in their roots, 
though the author has not yet grown plants aseptically up to the 
flowering period. According to a recent statement 
p. 247, 24th April, 1926), seven specimens of moss from widely 
separated French forests yielded species of Rhizoctonia which were 
equally efiective in producing germination as those originating 
from the natural habitat of the orchids in Brazil. It is of interest 
to note the existence of species of Rhizoctonia suitable for orchid 
germination in regions in which no indigenous terrestrial orchids 
were found. 

ScHLUMBERGEB [0.]. Er&enming und Bewertung von Xartoffel- 
kranklieiten hei der Saatenanerkennung. [Recognition and 
estimation of Potato diseases in seed certification.] — Mitt. 
Deiitsck. Landw. Qesellsch., xli, 29, pp. 607-610, 1926. 

After a general discussion on the nature of disease in plants, 
with special reference to the factors influencing the occurrence of 
various maladies of the potato in Germany, the writer gives some 
instructions for the recognition of different types of fungous infec- 
tion and other diseases liable to be transmitted by the tubers, and 
for the estimation of their probable effect on the progeny. In con- 
nexion with the latter there are three categories to consider: 
(1) those in which the disease of the mother plant almost always 
involves the infection of the progeny ; (2) where the disease of the 
mother plant may, but only under certain conditions, be transmitted 
by the tubers; and (3) diseases in which the causal organism, 
carried on tubers, may produce soil infection, so that not only the 
immediate progeny but successive potato crops on the affected area 
may be attacked. 

Examples of group (1) are leaf roll, rosette, Barbarossa disease 
[see this Review ^ iii, p. 100], leaf curl, and other obscure forms of 
distortion. Generally speaking, the maximum permissible incidence 
of these diseases is 5 per cent. in. Germany, compared with only 2 
per cent, in the United States. Mosaic, wilt disease [Verticillmm 
aiho-atrum and Fusarium oxysporwni], and bacterial ring disease 
[Bacterium sokmacearum] also belong to the first group, but some- 
what greater leniency may be exercised in the certification of crops 
affected by these diseases. Rhizoctonia [solani] is also included in 
this group. 

To group (2) belong all diseases caused by wound or facultative 
parasites, e. g., blackleg [Bacillus atrosepticus\ the maximum inci- 
dence of which is fixed at 10 per cent. Late blight {Phyto 2 ohthora 
infestans) is another example of this category. 

Powdery scab (Spongospora solani) [8. subterranea], the incidence 
of which in Germany is probably much higher than is generally 
known, is an example of the third group. 

Wshxt disesLse [Synchytrium endobioticum] is the subject of 
special regulations. 

Wart disease of the Potato: Infection tests. — Scottish Journ. of 
Agfric.j ix, 3, pp. 302-304, 1926. 

During the winter of 1925-1926 experiments were carried out 


by the Board of Agriculture for Scotland with a view to devising 
a practical method of infecting, potato tubers with wart disease 
[SynGhytrmm endobioticmn] for the purpose of testing large 
numbers of varieties for resistance with a minimum of apparatus, 
laboratory space, and time. The method finally arrived at is a 
modification of that employed by Miss Glynne [see this Review, iv, 
p. 501]. The tubers tested are placed with their 'rose’ [apical] 
end buried in moist sphagnum moss in Petri jars (four to a jar), 
which are kept uncovered in the laboratory at a temperature 
ranging from 10° to 20° 0. Tepid water washings from tubers 
carrying freshly developing warts are applied to each tuber with 
a teaspoon, and sufficient is added every day to make the sphagnum 
bed very wet. Continuous excess of free water in the jars is to be 
avoided, but occasional drying up of the jars does not influence the 
result of the tests. The shortest period of incubation was 18 days, 
but the time ordinarily taken for the disease to develop was from 
28 to 35 days. The result of one series of tests indicated the possi- 
bility of applying the test to tubers shortly after their harvest. 
Besides its simplicity, this method has the advantage that it can 
be repeated four or five times on the same variety or series of 
varieties between November and April of any year. 

Useful results were also obtained with a modification of Spiecker- 
mann’s and Kotthofi^s method [ibid., iii, p. 600] in which the sphag- 
num was impregnated with powdered rotted wart tissue that had 
been subjected to over 10 degrees of frost. It was, however, found 
necessary for successful infection to carry out the test in the dark. 

Aubertot (M.). Xia fiagellose des Euphorbes dans la Haute- 
Maurienne. [Flagellosis of Euphorbia in the Haute-Mauri- 
enne.]-— Soc, Linn. Lyon, N.S., Ixii (1925), pp. 36-41. 
2 figs., 1926. 

In August and September, 1924, the writer found Euphorbia 
cyparwsias at an altitude of 1,300 to 1,500 m. near Termignon 
(Savoy), heavily infected by Lep>tomonas davidi [see this Review, 
iii, p. 679]. There were no external symptoms of disease, but the 
latex was generally scanty, and the paucity of starch granules was 
also remarkable. A species of Lep)tomonas, apparently distinct 
from i. davidi, was found at the same tiixie in the digestive tract 
of Lygaeus suxatilis. 

Gaschen (H. L.). Contribution a Tetude de la ilagelliase des 
Eupborbiacees en Suisse. [Contribution to the study of the 
flagelliasis of Euphorbiaceae in Switzerland.]^ — Mem, Soe. 
Vaud, Sei, Nat, II (5), 12, pp. 317-351, 2 figs., 5 graphs, 1 map, 
1926. 

Flagellosis of Euphorbia gerardiana and E, cyp)arissias, asso- 
ciated with infection by Leptomonas davidi [see preceding abstract], 
has been observed in 17 localities in the cantons of Valais and Vaud, 
Switzerland. The intermediate .host of the flagellate in these 
regions is Stenocephalus agilis, Zotta's medium (250 gm. pulped 
calves’ spleen^ 1 to 2 gm. agar, 6 gm. per mille sodium chloride, and 
250 to 500 c.c. tap water) was found suitable for the culture of L, 
davidi, of which the average duration of life was 15 days. Infected 
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plants exhibited marked pathological symptoms, the parasite attack- 
ing the stems, leaves, flowers, or fruit with equal virulence. 

Shabples (A.). " Sun-scorcli ’ of exposed lateral roots of Hevea 

toasiliensis . — Malayan Agric. Journ., xiv, 5, pp. 116-118, 
1926. 

A brief account is given of an affection of exposed lateral roots 
of Hevea hrasiliends, which was first noticed in the spring of 1926 
on a hilly estate in Malaya. On these roots slight cracks appeared 
in the bark which, on further examination, showed a much greater 
extension of apparently scorched and dead, dry bark than the cracks 
would indicate. The wood beneath the dead bark showed a greyish 
discoloration, which penetrated to about one inch in depth at the 
utmost but extended beyond the limits of the dead bark, indicating 
that the disease was progressing slowly along the wood, and not in 
the bark. Outwardly the symptoms suggested lightning or scorch- 
ing injury. Isolations from the affected areas yielded the species 
of Biplodia [Botryodiplodia theobromae] vrhich causes the die-back 
of branches of Eevea, 

It was observed that in hilly divisions with an east and west 
frontage, no cases of the affection could be found on the east side, 
while on the west side the incidence was high, several trees in the 
same row being frequently affected. On isolated trees with several 
roots exposed around the trunk, those facing the west were heavily 
affected, while those facing the east were healthy or but slightly 
damaged. This evidence leads the author to the conclusion that 
the contributory cause of the trouble was the exposure of the trees 
on a slope facing west to the direct rays of a very hot afternoon 
sun during a period when the trees were leafless and shade was 
absent, owing to the exceptional conditions of 1926 in Malaya. 
This resulted in the scorched areas of the exposed roots being 
attacked by the fungus. A confirmation of this view was obtained 
by the reproduction of the symptoms by the author in inoculation 
experiments^ when the bark of exposed lateral roots was, previous to 
inoculation, scorched by fire. 

The best form of treatment would be the excision of all the 
attacked wood and cortex, but as the lesions often attain con- 
siderable dimensions, occasionally reaching several feet in length, 
a better plan is to cut through the infected root in healthy tissue, 
removing the diseased root from the ground and burning it. Where 
wounds are small, the diseased tissue can be chiselled out; the 
exposed surfaces should be painted with a strong solution of 
solignum or jodelite, to be followed later by a generous appli- 
cation of tar. 

Stoughton-Haerts (R. H.). The spraying of Rubber.— 
Rubber Growers' Assoc., Yiii, 7 y 1926, 

The present paper is an outcome of the author’s trip to South 
India in the spring of 1926, on behalf of the Ceylon Rubber 
Research Scheme, made with a view to collecting information on 
the methods adopted there for the control of the secondary or 
Phytophthora leni fall of Eevea brasiliensis [see this Review, v, 
p. 692], It is a brief reproduction of Ashplant’s reports on spray- 
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ing rubber trees, already noticed from other sources [ibid., v, pp. 53, 
630], Of interest is the parallel drawn between the conditions 
obtaining in South India and in Ceylon in regard to the leaf fall. 
It is pointed out that the intensity of attack in the former is far 
greater than in the latter, due to either or both of two main causes. 
In the first place the monsoon conditions are much more severe in 
South India than is generally the case in Ceylon, and in the second, 
leaf fall in the two countries is caused by two different species of 
PhytophtJiora, namely, P. 'ineadii in South India, and P. faheri in 
Ceylon. 

Line (J.). Aluminium and acid soils. — Journ, Agric. Sci.^ xvi, 3, 
pp. 335-364, 2 graphs, 1926. 

The first section of the present paper deals with the changes 
brought about by the addition of aluminium salts to culture solu- 
tions and to soils, the outstanding feature of which is that the 
hydrogen-ion concentration of a culture solution containing an 
aluminium salt tends to remain more constant than that of a normal 
culture solution during the period of growth of the plant, when both 
start at the same value. Aluminium salts also precipitate the 
soluble phosphate as aluminium phosphate, except in solutions or 
soils more acid than Pg 3*5 to 4-0, and this might lead to phosphate 
starvation in water cultures, but not in soils, where the particles of 
the phosphate would still remain accessible to the action of the 
plant roots. 

In the second section the author criticizes the experimental 
evidence brought forward by other workers in support of the ' toxic 
aluminium ' theory, including the injection experiments of Hoffer 
and Carr [see this Review, iii, p. 32 ; v. p. 326]. The harmful effect 
observed on the tissues following the injection of pure solutions of 
aluminium salts into the stems of maize was scarcely apparent at 
all when a mixture of an aluminium salt and calcium nitrate was 
injected. These investigators also found that more aluminium 
was present in the ash of plants affected with stem rots, and con- 
sidered that the incidence of these rots was correlated with the 
aluminium present in the soil ; it might, however, surely be argued 
that the action of a parasitic organism, or the acidity of the soil, 
had affected the permeability of the plant root membranes and thus 
allowed the increased absorption of aluminium. He then goes on 
to describe his own pot culture experiments in 1923-5, which lead 
him to the conclusion that the ‘ toxic aluminium ’ theory is no 
longer tenable. Aluminium is precipitated from solution of its 
salts as hydroxide when the reaction of the soil approaches Pjj 4j*0 
and as phosphate between 3*0 and 4‘05 so that it would appear 
impossible for aluminium to exist as a soluble salt even in very acid 
soils. The small amounts of aluminium present in acid soils as 
hydrosol do not appear to have any toxic effect on any of the plants 
tested, nor was this amount found to be related to the fertility of 
the soil. On the other hand, the addition of aluminium salts to 
-acid soils may considerably increase the acidity. Depression in 
plant growth ensues when a hydrogen-ion concentration injurious 
to the particular plant is reached and maintained throughout the 
growing period. Lime and phosphatic dressings are beneficial 
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solely in that they reduce the acidity of the soil or supply plant 
nutrients, but not by their supposed precipitating action of the 
soluble aluminium. 

Waksman (S. a.) & Skinner (0. E.). Microorganisms concerned 
in the decomposition of cellnloses in the soil. — Jourii, of 
Bact., xii, 1, pp. 57-84, 1926. 

Fungi and aerobic and anaerobic bacteria have been found to be 
the most important agents concerned in the decomposition of cellu- 
loses in the soil [see this Review, v, p. 317]. Under aerobic condi- 
tions a much larger amount of nitrogen is required for the decom- 
position of cellulose in the soil than under anaerobic ; this is due to 
the much smaller output and utilization of energy by anaerobic 
organisms. Aerobic decomposition of cellulose begins very early 
in the presence of available nitrogen, while anaerobic decomposition 
sets in late, indicating that, in normal soils, organisms capable of 
decomposing cellulose under anaerobic conditions do not occur in 
great abundance. The addition of 1 per cent, cellulose or straw to 
soils kept under aerobic conditions, especially in the presence of 
available nitrogen, causes a very large increase in the number and 
development of filamentous fungi, e.g., species of Fwsari'iim, Tri- 
choderma, Penicillmm, and various Dematiaceae, as determined by 
plate counts and direct microscopic examination. 

A direct correlation was found between cellulose decomposition, 
development of fungi, and transformation of soluble nitrogen into 
microbial protoplasm. 

The elimination of fungi from the soil by treatment with volatile 
antiseptics [ibid., iii, p. 362] prevents cellulose decomposition in 
normal soils under aerobic conditions ; reinoculation of the partially 
sterilized soil results in an extensive development of fungi and rapid 
cellulose decomposition. 

Under anaerobic conditions in normal soil, stx'aw heaps, and 
manure piles, the decomposition of cellulose is exclusively per- 
formed by bacteria. Aerobic bacteria are also capable of decom- 
posing cellulose in certain soils (alkaline and arid) and may play an 
important part in this process in such conditions. 

Some actinomycetes are capable of decomposing cellulose, but 
they do not appear to participate directly in the operation in the 
soil itself ; their action is largely confined to the secondary products, 
either liberated or synthesized by the other organisms, and to some 
constituents of natural organic substances. 

The r61e of nitrogen in limiting the decomposition of cellulose in 
the soil shows that nitrogen-fixing bacteria probably do not increase 
the store of soil nitrogen under aerobic conditions, especially in 
humid soils, when cellulose or straw are added as sources of energy . 
Nitrogen fixation occurs, however, with the introduction of starches 
and lower carbohydrates. 

The results of these investigations lead to the conclusion that, 
under aerobic conditions and in damp soils, fungi are largely con- 
cerned in the decomposition of celluloses, while in arid and alkaline 
soils, aerobic bacteria seem to play an important part in the process. 
This description of the relations between fungi and bacteria is 
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thought to be probably applicable to the decomposition of cellulose 
not only in the soil, but under all natural conditions. 

The literature on cellulose decomposition is briefly reviewed and 
a bibliography of over 80 titles is appended. 

YoBEB (P. a,). Rare cases of mosaic disease in highly resistant 
varieties of Sugar Cane. — U.S. Dept, of Agric. Circ, 392, 7 pp., 
1926. 

Up to 1924, rare cases of mosaic disease were observed on 
certain well-known varieties of sugar-cane of the slender, fibrous, 
prolific, Chinese type (in which are included Uba, Cayana, Kavan- 
gire, and various Japanese and north Indian canes), which are 
usually regarded as practically immune. The varieties occasion- 
ally affected included Kikaigashima, Oshima, Yontanzan, Chikucha, 
Chikusho (Tekcha), and Kagawa Ken of Japanese origin, and the 
Indian Khera. 

In the autumn of 1924, the writer observed a case of mosaic in 
the Uba variety at Cairo, Georgia, and a systematic search made 
during the following summer revealed the existence of the disease 
in all the occasionally affected varieties mentioned above, as well as 
in three other representatives of the Chinese group, namely, 
Cayana, Eavangire, and Old Small Japanese. 

Owing to the slightness of infection and the lack of serious 
stunting on these varieties, they may still be classed as immune in 
regard to yield, but their susceptibility must be taken into con- 
sideration in the distribution of material to non-infected localities 
and in schemes for the total elimination of mosaic from a given area 
by the use of selected seed. Roguing should prove effective in the 
eradication of infection from these varieties. 

[This paper appeared also in the Intern. Sugar Journ,^ xxviii, 
332, pp. 411-417, 1926.] 

Eradication of mosaic. — South African Sugar Journ., x, 7, pp. 401- 
402, 1926. 

For some time past a deadlock has existed in South Africa with 
regard to the eradication of mosaic disease of sugar-cane [see this 
Review, iv, p. 123], owing to the fact that neither the Government 
nor the industry would assume the financial burdens entailed by 
the payment of compensation. At the recent Sugar Congress 
[April, 1926] a resolution was passed urging the South African 
Sugar Association to take immediate steps to settle the question. 
Investigations are said to have shown that the industry is quite 
capable of meeting the comparatively small outlay involved in com- 
pensation, and it has already been ascertained that the Zululand 
planters are willing to supply the necessary funds if supported by 
the Natal cane growers. 

Unite (J. 0.) & Qapinpin (J. M.). Selection of mosaic free 
cuttings of Sugar Cane. — Philipp. Agric., xv, 2, pp. 67-73, 
1926. 

The present paper is a report of several experiments on the 
selection of mosaic-free cuttings of sugar-cane conducted at the 
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Los Banos College of Agriculture, Philippine Islands, from 1933 to 
1925 [see this Review, iv, p. 469]. 

Four clones of first generation plant canes of Luzon White, cut 
from parents showing no symptoms of mosaic in a heavily infected 
field, were free from mosaic when reaped at 16*5 months and the 
ratoons were also free at 7 months. In 1925, cuttings from these 
were planted alternately with diseased cuttings of D 1135. On 
29th July the incidence of mosaic in the four clones of second 
generation plants varied from 0*0 to 6-7 per cent., while the D 1135 
showed 50 to 94 per cent, infection ; on 4th September the 
amounts of infection were 30 to 44 per cent, and 50 to 94 per cent., 
respectively, indicating that the freedom of the parents from mosaic 
was not due to appreciable resistance. Healthy and diseased top 
and stalk cuttings of P.B. 117, a seedling of Badila, were taken 
from an infected field and planted in rows ; when inspected most 
of the rows from the healthy cuttings showed 0*0 to 1-5 per cent, 
mosaic, while the rows planted with diseased cuttings varied in 
infection from 27-4 to 97*6 per cent. These observations with 
Luzon White and P.B. 117 indicate that the laborious practice of 
selection is of some value in reducing the incidence of field infec- 
tion. The observation was also made that buds on infected stalks 
invariably produce mosaic shoots irrespective of whether the sub- 
tending leaves show symptoms or not. 

Bremer (G.). Een cytologisch onderzoek van strepenzie&te Mj 
Znikerriet en andere planten. [A cytological stildy of stripe 
disease in Sugar-cane and other plants.] — Meded, Proefstat. 
Java Suikerind., 11, pp. 337--371, 20 figs., 1926. 

The writer made a cytological investigation [technical details of 
which are given] of mosaic and healthy plants of sugar-cane, maize, 
sorghum, Andropogon halepensis, Bipp>eastTum equestre, and 
Ewcharis amazonica. 

Intracellular bodies, generally containing several vacuoles sur- 
rounded by a dense protoplasm, were found in all the diseased 
plants. The bodies varied considerably in shape from spherical to 
oval or amoeboid, though no evidence of independent motion was 
obtained. They were generally single and situated close to the cell 
nucleus. The bodies themselves were devoid of nuclei and were 
not surrounded by a wall. In E, eqvbeatTe and E, amazoniea the 
bodies were consistently larger than in sugar-cane, maize, and 
sorghum. 

The intracellular bodies were present in nearly all the cells in the 
pale green portions of the diseased Eippeastrum leaves, these cells 
having small chlorophyll corpuscles. In cells in which the latter 
were of normal size the bodies were absent. In Encharis, maize, 
and sorghum they were sometimes altogether absent and some- 
times occurred in profusion, especially in the epidermal cells. In 
sugar-cane the bodies were found only in mosaic leaves of E K 44 
and Hawaii 211. Thus the presence of intracellular bodies in 
mosaic plants is a very variable feature of the disease. 

As a rule these bodies were entirely absent from healthy plants, 
though small ones were occasionally found in apparently normal 
Probably, however, these plants were really in an 
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incipient stage of mosaic, and intracellular bodies, when present 
may be definitely regarded as evidence of the disease. Striate 
material [see this Revieiu, iv, p. 363] was also found in the epidermal 
cells 01 diseased Hipjjeastrum plants. 

The work of other investigators in this field is briefly reviewed 
and the various theories concerning the role of the bodies in the 
etiology of mosaic are discussed. The writer regards them, not as 
parasitic in themselves, but merely the product of reaction of the 
cell to the infective principle. 


Davis (J. J.) Uotes on parasitic fungi in Wisconsin. Xll-Xlll 

“fig xxii, pp. 

Continuing his series of notes on Wisconsin fungi [see this 
Review, iv, p 130] the author discusses species belonging to the 
Fungi Imperfecti, Credinaceae, and Ustilaginaeeae, including some 
new species, English diagnoses of which are given. ^ 

Jackson (H. S.) The rusts of South America based on the 

f PP' 139-162, 

Professor J C. Arthur has recently given an account of the grass 

Tn °521 "LS f by the Holways [see this Rfview. 

P' author is continuing this by enumeraHno- +bnaa 
of other plants in the same collections. ^ erating those 

In the present paper a number of new species are described on 

JarSerTd. which 49 species in 

““ 7,“; if*: 

^ In connexion with experimental work on the Panama disease of 
banana {Musa sapient^) the author studied in pure culture a laro-e 
number of species of Fmaryam isolated from numerous soTsaS 

decaying plants collected from 
time to dime in Jamaica. With the exception of the FusariZi 
causing Panama disease {F . cubense E. P. Smith emend. Brandes) the 
species enumerated in the present paper were studied only from a 
purdy morphological standpoint ; their classification is based on the 

co-workers [see this Review, iv, pp. 

technical diagnoses] are given of 
26 species and varieties belonging to various sections, not counting 

SLfpTiT f separately dealt with and to which 

special attention was given m the course of the present work. Of 
the 318 strains belonging to this section, 103 were isolated from 
he vascukr tissues of banana plants affected with the Panama 
disease and the rest were obtained from soil and other soured 
careful study of the morphological characters of sinde-spore strains 
confirmed the author in his opinion [ibid., v, p. lufthrthe eXe 
%an8 section [s but a single morphological species. The strains 

f! studied may be divided into ten groups 

[a detailed description of whmh is given]. Of these group^ fiv^e. 
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comprising 103 strains, were shown by inoculation experiments to 
be pathogenic to the banana. Four more, covering 202 strains, 
were each morphologically indistinguishable frorn one or other of 
the parasitic groups, but were incapable of attacking the banana ; 
while the last group of 13 isolations was morphologically different 
in size and shape of the conidia, but otherwise similar to one of the 
other groups in both the parasitic and saprophytic sections. The 
boundaries of these groups are not sharply delimited, but each 
represents a type, and in each group are included strains that 
diverge from this type to a greater or lesser extent. Especiallj^ is 
this the case in those groups separated on a basis of the size of the 
conidia. 

In no case was a pathogenic strain isolated from any soil other than 
that in which bananas suffering from Panama disease were grown, 
and all the evidence up to date indicates that such strains are absent 
from virgin soils or healthy banana soils [ibid.,v,p.617]. The author 
concludes from the results of his work that the only possible way 
of recognizing the pathogenic organism, F, cuhense, from the sapro- 
phytic strains is that of inoculation into healthy banana plants, in 
other words, that F. cubense is a purely ‘ biological ' species and 
cannot be diagnosed from its morphological characters in artificial 
culture. He, therefore, prefers to class all the organisms he has 
isolated belonging to this section of the genus as strains oiF. oxy- 
spoTum^ the latter being the earliest name in the section Elegam 
fitting some of the strains he has encountered. A list is also given 
of the various other ‘ species ’ of this section as' recognized by W ol- 
Jenweber, which have been found by the author in Jamaican soils 
or on decaying vegetable matter and included in the groups men- 
tioned above. These included such forms as F. orthoceras, F. ascle- 
Totium, F, lycopersici, and F. aurantiacum. 

The author’s work has definitely confirmed that of earlier inves- 
tigators in establishing that F. cubense is the only parasite concerned 
in the early stages of Panama disease, no evidence whatever in 
favour of Gaumann’s views to the contrary [ibid., i, p. 225] being 
obtained. 

In the section Martiella also, the species recognized by Wollen- 
weber and Sherbakoff are not, in many cases, based on characters 
which the author regards as sufficiently stable for the purpose. In 
his isolations he has found several which form intermediate links 
between two or more species, and he is of opinion that future 
workers will find it advisable to merge such cases into single, more 
comprehensive species. 

BtJTLEE (E. J.). The wilt diseases of Cotton and Sesamnm in 
India.— Agric. Journ. of India, xxi, 4, pp. 268-273, 1 pi, 
1926. 

The purpose of the present %paper is to describe some unpublished 
work on the wilt diseases of cotton axidsemme {Sesamum indicun^^ 
carried out by the author in 1912 at Pusa^ India. 

A detailed description is given of artificial inoculations of seed- 
lings of both hosts with the organisms isolated from wilted plants, 
the results of which, together with the morphological and cultural 
features of the pathogens, lead the author to consider that the wilt- 
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producing fungi attacking cotton, sesame, and pigeon pea '^Gajanus 
in India are specialized strains ot Fusarium vasinfectmn, 
the American cotton wilt organism. A comparison of these strains 
with F. Gubense, causing the Panama disease of bananas, revealed 
no constant morphological or cultural differerices, and further leads 
him to be in sympathy with Hansford's view that it is preferable 
to regard all the forms of the Elegans section of the genus as strains 
of a single species [see preceding abstract]. 

With special regard to the strain causing the wilt of cotton it is 
believed, from the results of the inoculation experiments, that the 
organism is capable of definitely pathogenic action under certain 
conditions not yet elucidated, and that these conditions are probably 
not connected with the composition of the soil, as has been sug- 
gested by Dastur [see this V, p. 489], 

Amtlicke Pflanzenscli-atzbestimmungen. [Official plant protection 
regulations.] — BeiL NachrichtenbL Deutsch. Pfianzensohutz- 
dienst, 7, 1926. 

Gosta Rica. a Decree, No. 2 of 16th January, 1925, it is 
prescribed that, as from 22nd January, 1925, permits must be 
obtained for the im|3ort into Costa Rica of all plants, seeds, roots, 
and bulbs required for planting. 

Switzerland. A Decree effective from 1st June, 1926, which 
supersedes those of 6th and 20th October and 6th November, 
1925 [see this Review, v, p. 191], contains various modifications 
in the original draft 6f the provisions for the control of wart disease 
of potatoes [Synchytrium endobioticum]. Austria and the De- 
partment of Bas-Rhin (France) are added to the localities from 
which certificates are required with potato consignments. 

^ WURTTEMBERG. As from 31st December, 1925, special regula- 
tions for the control of wart disease of "potsitoeB [SynchytriuTn 
endobioticum] came into force in Wiirttemberg, Provision is 
made for the official inspection of fields, gardens, and stocks ; for 
the notification of infection ; and for the control of the disease by 
the disposal of the crop so that strict precautions are taken against 
the spread of the disease by the transport or use of diseased 
material, the destruction by burning of all remnants of the crop 
on infected land, and the planting only of certified immune varieties 
in infected or suspected areas. 

Bremen. A regulation of 23rd January, 1926 (published in the 
Bremen daily papers on the 24th), designed to prevent the spread 
of potato wart [Synchytriiim endobioticum], ^lovides for the estab- 
lishment of a ‘ suspected area ' (comprising the Bremen urban 
district and all allotments in the Bremen rural district), within 
which only immune varieties [a list of which is given] may be 
cultivated. These varieties are obtainable solely from chambers 
of agriculture or certain other [specified] bodies and from certain 
dealers having a written permit from the proper authorities. 
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GENERAL INDEX 


A. Z. 3, use of, against crown gall of fruit 
trees in Germany, 494 ; against JSel- 
minthosporium gramineum on barley in 
Germany, 171 ; against wheat bunt in 
Germany, 478. 

Abaca, see Musa textilis. 

Abavit, composition of, 729. 

— , toxicity of wheat grain dusted with, 
to poultry, in Germany, 157. 

— , use of, against cereal diseases in 
Germany, 729 ; against wheat bunt in 
Germany, 113, 117, 238. 

— B, use of, against cereal diseases in 
Germany, 729. 

AhieS) Apiosporium pinophilum on, in 
C^echo-Slovakia, 146. 

— , Melampsora aUetis-caprearum on, sus- 
ceptibility of Salix spp. to, in Switzer- 
land, 335. 

— alba, Lophodermium nermseqwum on, in 
Germany, 709. 

— baUamea, Peridcrmitm pycnoconspicuum 
on, can inlect Pryopteris Unnaeana in 
U.S. A . , 335 ; Hyalopsora polypodii-dryo- 
pieridis teleutospore stage of, 335. 

, Poria subaclda on, in Canada, 527. 

, smoke injury to, in Germany, 68. 

— — , Stereum sanguinolenlum on, in 
Canada, 527. 

— Jirma, Canthardlus foccosus forming 
mycorrhiza on, in Japan, 510. 

— grandis, Piaporihe pithya and Phomopsis 
pseudotsugae on, in Britain, 260 ; pro- 
bable genetic relationship between, 
260. 

— insigniSj smoke injury to, in Germany, 
68. 

— mayriana, Cantharelliis floccosus forming 
mycorrhiza on, in Japan, 510. 

— nohiliSf Ehizosphaera kalklioffii on, in 
the British Isles, 636. 

— nordmanniana, smoke injury to, in 
Germany, 68. 

— pectinataj Fusicoccum ahieiinum on, in 
Italy, 15. 

— ■ — , Hyalopsora polypodii-dryopteridis on, 
in aecidial stage, in Europe, 334. 

— — , Melampsora abietis-caprearum on, 
susceptibility of Salix spp. to, in Swit- 
zerland, 335. 

«— — , PJiomopsis pseudoisugae on, (?) in 
Britain, 260. 



— — , Ehizosphaera kalkhoffii on, in the 
British Isles, 636. 

— — , smoke injury to, in Germany, 68. 
— ■, Trichosphaeria parasitica on, in 

Bulgaria, 525. , ' 

— pinsapo, Eehmiellopsis abietis on, in 
Norway, 197, 

-—siherlca^ Ascocalyz ablefis on, in Russia, 
is ascigerous stage of Pycnocalyx abietis, 

mo, , . : . ■■ 


Absidia lichtkeimi on man associated with 
mycosis of the ear in Italy, 609. 
Abutilon, Aliernaria on, facultative para- 
sitism of, 622. 

Acacia baileyana, Phyllosticta p)ollaccii on, 

in Italy, 34. 

— dealhata, Ganoderma lorentzianum on, in 
the Argentine, 452. 

— leucophloea, Corticium salmonicolor can 
infect, 457. 

Acer, bunched sprouts of, in U.S. A., 394. 
— . Hydnmn septentrionale on, in U.S. A., 

2m\ 

— , leaf scorch of, in U.S. A., 706. 

— . Polyporus squamosus on, in U.S. A., 

394. 

— ,VeriicilUum albo-atnm on, in Germany, 
673. 

— dasycaipum, mottling of, in Germany, 

395. 

— — , Verticillium on, in Canada and 
U.S.A., 641. 

— negundo, Goniothyrium negundmis on, in 

U.S.A., 251. 

. — — ^ Leptoihyrium maximum on, in 
U.S.A., 252. 

— ^ Phacidium neg and inis on, inXJ.S.A., 

251. 

— , Polyporus coruscans on, in the Ar- 

gentine, 452. 

, Beptomyxa negimdlnis on, in Russia, 

Gnomonia cerasUs f. m^gmidinis asciger- 
ous stage of, 587 ; Marssonina decolorans 
identical with, 587. 

, smoke injury to, in Germany, 

68. 

— — , Verticillium on, in Canada and 

U.S.A.. 641. 

— pahnatum rubrum, leaf scorch of, in 
U.S.A., 706. 

Verticillium on, in Canada and 

U.S.A., 641. 

^ plaianoidesj leaf scorch of, in U.S. A., 
706. 

— - — , Verticillium on, in Canada and 
U.S. A., 641. 

— pseudoplafanus, see Sycamore. 

— rabrnm, decay of seedlings and sprouts 
of, in U.S. A., 588. 

Fames connatus on, in U.S. A., 265. 

— - — , Hydnum septentrionale on, in U.S. A., 
265. 

— — , leaf scorch of, in U.S. A., 706. 

„ , — . Verticillium on, in Canada and 
U.S.A., 641. 

— ' sacckarum. Fames connatus on, in 

U.S.A., 394. 

— — , Hydnum septentrionale on, in U.S. A., 

394. 

, leaf scorch of, in U.S- A., 706. 

, Pleurotus ostreatus, P, sapidus, and 

I P. ulmarius on, in U.S. A., 394. 

— — , Verticillium on, in Canada and 

1 U.S.A., 641. 
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.Aceratogallia smigiiimlenta transmitting 
curly leaf of beet in the Argentine, 272. 
Acetic acid, use of, against mould spoil- 
age in tobacco, 59 ; against Puccmia 
apii on celery in France, 76. 

Acetone - mercuric chloride, use of, 
against wheat bunt, effect of tempera- 
ture on, 154, 

Achorion gijpseimi on horses causing ring- 
worm in France, 555. 

-on man, effect of radium on, 364. 

Acid soils, aluminium as a factor in 
toxicity of, 762. 

Acids (organic), toxicity of, to Pkyto- 
pkthom colocasiae in relation to chemi- 
cal constitution, 682. 

Aconitum otapelhis, Vermicularia dematiimi 
on in France, 1 65. 

AcoyiUum usillagrnkola on UsHlago levis on 
oats in Canada, 664. 

Acridhm, see Locusts. 

Acrostalagrnus coccidkola re-named CepM- 
losporiimi (A.) mcddicolum, 97.^ 
Acrothecium, facultative parasitism of, 
621, 

— on wheat in India, 594. 

— liimium on sorghum in Ceylon, 136. 
Actinomyces on beet in Czecho-Slovakia, 

204. 

— on man in Prance, 300. 

— hovis on man in Norway, 364. 

— gtiegenii on man in relation to * black 
tongue ’, 301. 

— hominis on man in XJ.S.A., 230. 

— poolensis on sweet potato in U.S.A., 
383, 470. ' (See also Cystospora batata.) 

— scabies on potato, control, 149, 322, 
382, 447, 533, 597, 625, 627, 720, 721 ; 
growth of tuber in relation to infec- 
tion by, 574 ; legislation against, in 
Norway, 192 ; notes on, 447, 533, 574 ; 
occurrence in Canada, 533; in Butch 
E. Indies, 652 ; in Germany, 628 ; in 
India, 213 ; in Italy, 174 ; in Jamaica, 
214, 655; in U.S.A., 149, 322, 347, 
382, 447, 574, 597, 625, 627, 720, 721 ; 
varietal resistance to, 347, 382. 
totschidlowskii on chilli in Russia, 647. 

Adesmia punctata^ Urophlyciis vagabmida 
on, in the Argentine, 127. 

Aecidiim on Thalictrum in Italy, identity 
of, 724, 

crotalariae on Crotalaria agaiiflora in 

Uganda, 17. 

' — 90 ssypii on cotton in U.S. A,, 82. 
Aegerlta duthei on coffee in Brazil, 423. 
Aeroplanes, use of, for dusting against 
ScleroUnia cinerea on peach in U.S.A,, 
280. 

Aescidiis glahraj smoke injury to, in Ger- 
many, 68, 

— hippocasianum, see Horse chestnut. 
Agave., Coniothyrium concentricum on, in 

Switzerland, 302. 

Agfa, stimulatory action of, 530. 

— dust, use of, against beet root rot in 
Denmark, 530. 

Agrisol, use of, against Cm^atostomella Jim^ 
brictta on Hevea rubber in Dutch E. 
’ Indies, 184, 631; in Malaya, 184 ; 


against Phytophthora on Ilevea rubber 
in Ceylon, 581 ; against Phytophthora 
faberi on Hevea rubber in Dutch E. 
Indies, 184. 

Agropyron cristatumj Clmkeps purpurea on, 

in U.S.A., 217. 

— dasystachyumn Ophioholus graminis can 
infect, 481. 

, UsUlago hromivora can infect, 742. 

— inermey Claviceps purpurea on, in U.S.A., 
217. 

— repeois, Claviceps purpurea on, in U.S.A., 
217. 

— richardsoniy UsUlago hromivora can infect, 
742. 

— smithiiy Claviceps purpurea on, in U.S.A., 
217. 

— tenerumj UsUlago hromivora on, in Cana- 
da, 741. 

Agrostis, Rhizoctonia solani on, in U.S.A., 
234, 742. 

AlUzziay Ganoderma pseudoferreum on, in 
Java, 54. 

— , Rhizoctonia on seedlings of, in Cey- 
lon, 148. 

— moluccanayCorliciim solani can infect, 517. 

— , Oidium on, in Java, 585. 

, Rhizoctonia bataticola on, in Uganda, - 

16, 451. 

— stipulata, Rhizoctonia bataticola on, in 
Uganda, 16, 451. 

Alcohol, effect of, on the bacteriophage, 
243, 244. 

Alcohols and aldehydes, toxicity of, to 
Phytophthora colocasiae in relation to 
chemical constitution, 682. 

AleyrodeSy Cephalosporium lecanii on, in 
Ceylon, 96. 

— on coffee, Gonatorrhodiella coccorum on, 
in Ceylon, 97. 

— variabiliSy Spicaria akyrodis on, in 
Cuba, 97. 

Alkaline polysulphides, use of, against 
Meliola penzigi on citrus in Corsica, 549. 
Allium ascalonicumy see Shallot. 

^ — cepUj see Onion. 

— porrwm, see Leek. 

— sabulosum, UrocysUs cepulae on, in 
Russia, 646. 

Alloiophylly of Anemone nemorosa in Ger- 
many, 753. 

Allophylus eduliSy Pomes fruticum on, in the 
Argentine, 452. 

Almond {Prunus amygdalus), atrophy of, 
118. 

— Ciasterosporium carpophilum on, see 
Coryneum heijerincMi. 

— Coryneum beijerinckii on, in Middle 
Asia, 175. 

— silver leaf of (non- parasitic), in 
France, 432. 

— Taphrina deformans on, in Scotland, 

306. 

Alnus glutinosay Microsphaera alni on, 65, 

, nodule bacteria on, in relation to 

nutritional diseases, 733. 

* AUernariay decomposition of cellulose by, 
in the soil, 178. 

' — , facultative parasitism of, 621. 

- — in ffax-sick soil in Russia, 100. 
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[AltBrnaria], on apple in U.S.A., 216. 

— on avocado in XJ.S.A., 506. 

— on citrus in S. Africa, 487. 

— on cotton in Nigeria, 425 ; in U.S.A., 
82, 599. 

— on date palm in U.S.A., 82. 

— on lemon in S. Africa, 279. 

— hrassicae on cabbage in E. China, 657. 

-on rape in East China, 657. 

— . — var. nigi'escensj Macrospormm cu- 
cumRrinum distinct from, 471. 

— fid on fig in Italy, 43. 

— on Gomphrena glohosa in 
^pan, 671. 

— lolii-temulenti on Lolimn iemulentum in 
Italy, 743. 

— peglionii on wheat in Italy, 663. 

— sola7ii on potato, control, 382, 625, 
688 ; occurrence in Austria, 210 ; in 
Butch E. Indies, 652 ; in India, 213 ; 
in Jamaica, 214 ; in U.S.A., 382, 625, 
688 . 

on tomato in U.S.A., 394, 472, 598. 

— . tenuis on man, associated with ear ' 
mycosis, in Italy, 609. 

Aluminium in relation to Lahaina 
disease of sugai'-cane in Hawaii, 326, 
387 ; to root i-ot of beet, maize, and 
sugar-cane, 57 ; to toxicity of acid 
soils, 762. 

Amanita muscaiia as a mycorrhizal fungus 
on Larix euro 2 ')aea, Picea ahietiSj Pmus 
7}ionta7ia, and P. sylvestris^ 246. 

— rubescens^ Hypomyces maequalis on, in 
Canada, 664. 

Amaranthus retrofiexus, cucumber mosaic 
on, in U.S.A., 143. 

Ambrosio, use of, against diseases of 
fruit trees in Italy, 208. 

Amelanchier ca^iadensis, Apiosporina collinsn 
on, in America, 333 ; in U.S.A., 282. 

A^nhersiia, Cortidum on, in Ceylon, 148. 

Ammonia, crude, use of, against Bacillus 
brassicaevorus on cauliflower in France, 
272. 

Ammonium carbonate, use of, against 
Rhizocionia solani on tomato in Guern- 
sey, 635. 

— hydroxide, use of, against Rhizocionia 
solani on tomato in Guernsey, 685. 

■ — ^ polysulphide, use of, against SphaerO' 
theca mors^uvae on gooseberry in Eng- 
land, 678. 

Amoebae in latex of Convolvulus sephim in 
Canada, 183. 

Ampelopsis veiichiif see Virginia creeper. 

Amygdalus mira^ A, persica potaninij and 
■A. tangutica resistant to Bacterium time- 
faciens in U.S.A., 372. 

Ananas sativuSy Bee Pineapple. 

Anchusa, Puccinia dispersa on , i n Spai n , 658. 

— a7‘vensis and A, officinalis, Puccinia dis- 
persa on, in Esthonia, 597. 

Andropogon halepensis, Bacterium hold on, 

; in U.S.A., 54U 

mosaic, intracellular bodies in, in 

Japan, 765. 

mosaic-like disease of, in Queens- 
land, 633. 

— see Sorghum. 


[Amlropogon\ sudanensis, see Sudan grass. 

Anemone nemorosa, alloiophylly of, in 
Germany, 753 ; Scolecosoma anemones 
associated with, 754. 

, Trichodytes anemones on, in Ger- 
many, 753. 

Angiopieris erecta, Stigeosporium marattia- 
cearum on, forming mycorrhiza in 
Russia, 570. 

Anihurium schei'zerianimiy Gloeosporium 
minuiiim on, in Austria, 558. 

Aniicarsia y&mmatilis, Spica^'ia prasina 
parasitic on, in U.S.A., 97. 

Antirrhinunij Bacterium on, in France, 
165. 

— , JDiplodina passermi on, in France, 

165. 

— , Phyllosticta antirrhini on, in France, 
165. 

— , Rhizocionia solani on, in Kenya, 299. 

— , Thielavia basico^L on, in U.S.A., 392. 

Aphanomyces euteiches can infect beans, 
clover, lupins, and sweet peas, 201. 

on peas; control, 202 ; notes on, 

69, 201, 400; occurrence in England, 
469; in Norway, 201; in U.S.A, 69, 
400, 461 ; in Wales, 469 ; varietal re- 
sistance to, 70, 201. 

Aphids, feeding methods of, in relation 
to potato virus diseases, 439. 

— , transmission of banana bunchy top 
by, 168 ; of clover mosaic by, 338 ; of 
cucumber mosaic by, 340 ; of logan- 
berry dwarf disease by, 236 ; (?) of 
nettlehead of hops by, 186 ; of pea 
mosaic by, 338 ; of potato mosaic by, 
282 ; of sugar-cane mosaic by, 329 ; of 
tomato mosaic by, 282; of tomato 
streak by, 636. 

Aphis gossypiif cucumber mosaic trans- 
mitted by, in U.S.A., 142, 281, 340. 

• — 7naidis, sugar-cane mosaic transmitted 
by, in Cuba, 329; in Jamaica, 655 ; 
in Java, 187 ; in Queensland, 632 ; in 
the West Indies, 134. 

— • spiraecola, Cladospoo'ium, Cephalosporimii, 
and Bnipusa fresenii on, in U.S.A., 552. 

Aphodius fimetai'ius, Spicaria araneae para- 
sitic on, ill France, 97. 

Ainospo7'ina colUnsii on Amelanchier cana- 
densis in America, 333 ; in U.S.A., 
282. 

Apiosporium pmophilum on firs in Czecho- 
slovakia, 146. 

Apium graveolens, see Celery. 

Aplandbacter insidiosiim on lucerne in 

U.S.A., 36. 

— mtchiganense on tomato in Canada, 
537; (?) in S. Australia, 213; in 
U.S.A., 475; study on, 537. 

‘ Apoplexy ’ of apricot in France, 210, 
304. 

— of the vine, black measles said to be 
identical with in U.S. A., 467. (See also 
Femes igniariusy Ste^^eum hh'sutum, and 
8. necato7\) 

Apparatus for isolating single spores or 
bacteria, 377. 

Apple {Pyrus mains), AUernaria on, in 

U.S.A., 216. 
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[Apple], Armillaria mellea on, control, 106; 
notes on, 746 ; occurrence in Canada, 
147 ; in England, 278 ; in S. Australia, 
105 ; in U.S.A., 87, 746; varietal re- 
sistance to, 87. 

— , Bacillus amyloiu.riis on. control, 678 ; 
notes on. 280, 432, 537 ; occurrence in 
Canada, 587 ; in Italy, 208 ; in XJ.S.A., 
215, 280, 482, 474, 498, 678; varietal 
susceptibility to, 280. 

(?) bacterial leaf spot of, in England, 
470. 

— , Bacterium iumefa.ciem on, control, 23, 
870 ; malformations simulating, 83, 
166, 494, 745; notes on, 804, 494; 
occurrence (?) in G-ermany, 493 ; in 
N.S. Wales, 745 ; in U.S.A., 22, 304, 
847, 370, 494. 

— , bitter pit of, in Canada, 536 ; in 
Western Australia, 344. 

— , BoiryocUplodia theohromae on, in Kenya, 
17. 

— , Boinjosphaerla ribis and B, rihis var. 

chromogena on, in U.S.A., 438. 

— , Boirytis on stored, in England, 308. 

— , — cinerea on, (?) in England, 277 ; 
in XJ.S.A., 746. 

— , burr knots of, in England, 745 ; in 
U.S.A., 166. 

— , chlorosis of, in England, 498 ; in 
Russia, 747. 

— , Qomotheciiim on, in XJ.S A., 282. 

— , — ckomatosponm on, in England, 470. 
— , cork disease of, in XJ.S.A., 474. 

— , corky core of, in Canada, 147, 536. 

— , Coryneum microsiictim on, in Russia, 
747. ' 

— , crown injury of, in XJ.S.A , 39, 498. 
— , Cyiospora capitata on, in Russia, 747. 
— , — leucostoma on, in England, 842. 
— , Cytosporina ludibunda on stored, in 
England, 808. 

— Bktporthe permcma on stored, in Eng- 
land, 808, 343. 

— , Bmosporium pyri on, in Russia, 747. 
— , Bothiorella on, in England, 343. 

— , — mall on, in K. S. Wales, 279. 

— , drought spot of, in Canada, 147. 

— , effect of ethylene gas on, 745. 

— , flesh collapse of, identical with in- 
ternal breakdown, 372. 

— , Fomes igniarius on, in XJ.S.A., 394. 
frog eye leaf spot of, in XJ.S.A., 
718. 

. fruit spot of. (physiological) in 
U.S.A., 474. 

— , functional diseases of stored, 39. 

— , Fiisarlum hlackmani on stored, in 
England, 308 ; saltation in, 389 ; 
variability of, 388. 

— , Gioaosporium perennans on, in Canada 
and XJ.S.A., 103. 

— , — venetum on, see Pleciodiscella veneta. 
— , Glomerella on, in England, 343. 

— , — cingulata on, in XJ.S.A., 473, 497, 
615. 

— , Gymnosporangium juniperi^-virginianae 
on, in XJ.S.A., 105, 615. 

— , hairy root of (non-parasitio), in 
, ' . TJ.S.A., m. , ■ 


[Apple], heart rot of, in XJ.S.A., 655. 

— , Bypholoma sublateritium on, in XJ.S.A., 
499. 

— , internal breakdown of, flesh collapse 
identical with, 372 ; notes on, 434, 
499, 500, 562 ; occurrence in New Zea- 
land, 372, 562; in XJ.S.A., 434, 499 ; 
in Victoria, 500 ; soft scald distinct 
from, 499; two types of, 500. (See 
also Jonathan breakdown.) 

— , Jonathan breakdown of, in Canada, 
537. (See also Internal breakdown.) 

— , — spot of stored, in XJ.S.A., 501 ; in 
Victoria, 500. 

— , Leptotkyrium pomi on, in Italy, 699. 

— , Macrophoma malorum on, in Russia, 
747. 

— , mouldy core of, in W. Australia, 344. 
— , Mycosphaerella on, aseigerous stage of 
Phoma pomi, 433, 719. 

— , Nectria cinnabarina on, in England, 
342. 

— , — galUgena on, control, 676, 747; 
occurrence in Chile, 747 ; in Ireland. 
431 ; in New Zealand, 105 ; in Russia, 
747; in XJ.S. A., 675; study on, 675; 
varietal susceptibility to, 676. 

— , Nummularia discreia on, in XJ S.A., 
23, 149, 720. 

— , Penicillium on stored, in England, 308, 
— , — glaucum on stored, in England, 
308. 

— , Phoma pomi on, control, 105; Myco^ 
sphaerella aseigerous stage of, 433, 719 ; 
occurrence in S. Africa, 105; in XJ.S.A., 
432, 719 ; study on, 433. 

— , Pliyllachora pomigena on, in U.S.A., 
216. 

— , Phyllosticta on, in England, 470. 

— , — mctU on, in Russia, 747. 

— , — sQliiaria on, control, 472, 561, 614, 
615; notes on, 561, 615; occuiTence 
in U.S.A., 81,' 472, 561, 614, 615. 

— , Physalospora cydoniae on, control, 720; 
notes on, 15, 81, 433, 746 ; occurrence 
in Canada, 433 ; in England, 342, 470 ; 
in Italy, 15 ; in Russia, 746 ; in XJ.S.A., 
81, 433, 720 , relation of, to frog eye 
spot, 718 ; variability of, 433. 

— , Pleciodiscella venekt can infect, in Aus- 
tralia, 303. 

Pleospora pomonmi on stored, in Eng- 
land, 308. 

— , Podosphaera leucotricha on, conidio- 
phore development of, 699 ; control, 
673, 674, 748; legislation against In 
Finland, 190 ; occurrence in Ger- 
many, 673, 674, 748 ; in Ireland, 431. 
— , — oxyacanthae on, in Tasmania, 675; 

specialization in, 747. 

— , Folyopeus on stored, in England, 
308. 

— , Polyporus adustus on, in England, 106. 
— . root injury of, in XJ.S.A., 39, 474, 
498. 

— , scald notes on, 21, 369, 676 ; occur- 
rence in XJ.S.A., 20, 499, 676, 744; 
in Western Australia, 369 ; use of 
oiled and other wrappers to prevent, 
21, 369, 499, 676, 744. 


GENERAL INDEX 


781 


rApplel, Schisophyllum commune on, in 
Portugal, 373. 

— , Sckrotinia cinerea f. onali on, in Ire- 
land, 431. 

— , — fructigena on, in Denmark, 559; 
in Germany, 108 ; in Ireland, 431 ; 
in Kussia, 747 ; varietal susceptibility 
to, 559. 

— , soft scald of stored, control, 500, 
676 ; internal breakdown distinct 
from, 499 ; notes on, 499, 500, 676 ; 
occurrence in U.S.A., 499, 676 ; in 
Victoria, 500. 

— , Stereum purpureum on, in England, 
504 ; in Germany, 673. 

— , Stevens disease of, in U.S.A., 474. 

— , Venturia inaequalis on, ascospore 
ejection in relation to infection by, 
342, 496, 614; control, 21, 38, 102, 
103, 166, 369, 376, 432, 471, 472, 495, 

496, 497, 559, 560, 561, 596, 614, 615, 
673, 720 ; notes on, 495 ; occurrence 
in Australia, 210 ; in Canada, 101, 
146; in Denmark, 559; in England, 
342, 495 ; in Germany, 370, 673 ; in 
Greece, 35, 596 ; in Ireland, 431, 496 ; 
in N.S. Wales, 103, 166; in Norway, 
561 ; in Switzerland, 497 ; in U.S.A., 
21, 38, 102, 369, 376, 432, 471, 472,495, 

497, 560, 614, 615, 720 ; phenology of, 
370, 495 ; varietal susceptibility to, 
102. 

— , water-core of, in U.S.A., 433. 

— , ‘ wurzelkropf ’ of, Bacterium tumefaciens 
in relation to, in Germany, 493. 

— , JX^ylaria polymorpha on, in XJ.S.A., 
499. 

Apricot (Prunus armeniaca), ^ apoplexy * 
of, in Prance, 210, 304. 

— , Armillaria mellea on, in Prance, 304. 

, ati'ophy of, 118. 

— , Bacterium tumefaciens on, in S. Africa, 
167; in tr.S.A., 371. 

— , Clasterosporium carpophilum on, see 
Conjneum beijerinckii. 

— , Coriolus hirsutus on, in Prance, 305. 

— , Coryneum beijerinckii on, notes on, 
109; occurrence in Prance, 305; in 
Middle Asia, 175 ; in U.S.A., 109 ; 
varietal susceptibility to, 109. 

— , Cytospora on, in Prance, 210. 

— , Pomes fulmis on, in Prance, 305. 

— ‘ mal secco ^ of, in Sicily, 368. 

— Podosphaera oxyacanthae var. tridactyla 
on, conidiophore development of, 699. 

— Polyporus fulvus on, see Pomes fulvus, 
Puccinia prunispvmsae on, in Prance, 
305. : 

— , Bosellinia necatrix on y in Prance, 305. 

— rosette of, in S. Africa, 167. 

— , Scleroiinia cinerea on, in France, 305. 
laxa on, conti’pl, 108, 277 ; occur- 
rence in France, 210; in Germany, 
109 ; in Switzerland, 277, 649. 

-—j Sfereum hirsutum on, in Prance, 305. 

— Verticillium (y) alho-atrum on, in 
U.S.A., 586. 

Arachis hypogaea, see Groundnut. 

AracJmiotus aureus and A. candidus in re- 
lation to dermatophytes, 553. 


Arboretas, use of, against black stripe 
canker of Hevea rubber in Ceylon, 

581. 

Arborol, use of, against Capnodium, 
Pusicladium, and Monilia in Czecho- 
slovakia, 238. 

Ai’eca palm {Areca catechu), Phytophtkora 
arecae on, in Ceylon, 147 ; in India, 
361. 

Armada spraying gun, 630. 

Armillaria mellea on apple, control, 106 ; 
notes on, 746; occurrence in Canada, 
147 ; in England, 278 ; in S. Australia, 
105; in U.S.A. , 37, 746; varietal re- 
sistance to, 37. 

on apricot in Prance, 304. 

on cacao in St. Thomas Island, 

149; in Uganda, 17. 

on cherry in Canada, 147. 

on citrus in U.S.A., 358. 

(?) on coffee in Kenya, 299. 

on conifers in U.S.A., 394. 

on Corylus in England, 278. 

on fig in U.S.A., 37. 

on fruit trees in U.S.A., 37. 

on oak in Jugo-Slavia, 456, 705 ; 

in U.S.A., 37. 

on pear, 107 ; in Canada, 147 ; in 

England, 278 ; in U.S.A., 37 ; varietal 
resistance to, 37. 

on pines in Poland, 714. 

on plum, notes on, 746; occurrence 

in Canada, 147; in U.S.A., 37, 746; 
varietal resistance to, 37. 

on tea in Java, 585. 

on walnut in France, 526 ; in 

U.S.A., 37. 

Arsenic compounds, regulations for sale 
of, in Germany, 192. 

, use of, as fungicides, 116, 277, 

467, 505, 566, 649. 

, use of, with fungicides, 38, 89, 40, 

44, 102, 219, 370, 472, 501, 533, 565, 
596, 706, 748. 

A'dhraxon ciliaris, (?) Bremia graminicola 
on, in Japan, 698. 

Arthrosporium parasiticum on coffee in 
Uganda, 16. 

Artichoke {Cynara scolymus), Ascochyta 
kortorum on, in Italy, 15. 

— , Bremia lactmae on, in France, 651. 

— , Oidiopsis iaurica on, in Egypt, 20. 

— , Sclerotium rolfsii on, in Egypt, 20. 
Artificial silk, bacterial decay of, 230, 
Artocaipus incisa, Pesialozzia funeiea f. 
typica on, in the Dominican Eepublic, 
189. 

— integrifoUa^ TOot rot of, in Java, 396. 
Arum italicum, variegation of, may be 

due to bacteria, 539. 

Asclepias curassavica, Nematospora gossypii 
on, in the West Indies, 389. 

■ — syriaca, see Milkweed. 

Ascocalyx alietis on Abies sibirica in Russia, 
520 ; Pycnocalyx abietis pycnidial stage 
of, 520. 

Ascochyta on peas causing foot rot in 
U.S.A., 69, 590 ; previously refen’ed 
to Phoma, 590. 

— on potato in Russia, 337. 
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[Ascochyta] hetae on beet in Italy, 699; 
in the IJkraine, 273, 

— corticola (?) on orange seedlings in S. 
Australia, 213. 

— fabcie on beans in Italy, 699. 
gossypii on cotton in U.S.A., 599, 722. 

' — grammicola on barley in Poland, 211, 
714. 

— -™ on rye in Poland, 714. 

— - — on wheat in Poland, 714. 

— hemae on Eevea rubber in the East, 
324. 

— hortorum on artichoke in Italy, 15. 
on chilli in Italy, 15. 

on tomato in France, 651. 

— humuU on hops in Czecho-Slovakia, 
185. 

— imperfecta on lucerne in U.S.A., 723. 

— linicola on flax in Pussia, 611. 

— nicoiiana (?) on tobacco in U.S.A., 599. 

— pallor on raspberry in England, 343. 

— pisi on peas in Germany, 530 ; in 
IJ.S.A., 69. 

— rosicola on rose in Ceylon, 136. 

— solani4uberosi on potato in Russia, 
520. 

— ibeae on tea in Ceylon, 136. 

Ash {Fraxinus), decay of, in IJ.S.A., 588. 

- — , Fomes conchatics on, in U.S.A., 265. 

— , — frcgxinophilus on, in U.S.A,, 265. 

— , Polyporus Idspidus on, in U.S.A., 265. 
— , smoke injury to, in Germany, 68. 
Aspai’agus, Paccinia asparagi on, in Ger- 
many, 532. 

— , Rhizoctonia crocorum var. asparagi on, 
in Italy, 208. 

— , — violacea^ see B. crocorum. 

— , Sclerotinia on stored, in U.S.A., 269. 
Aspen (Populus), Eypoxylon pruinatum on, 
in U.S.A., 141. 

— ^Veniuria tremulae on, in Bulgaria, 525. 
Aspergillus, monograph on genus, 700. 

— on cereals in Norway, 661. 

— on cotton fabrics, cultural study of, 
363. 

— on man in relation to ‘ black pinta " 
in Central America, 32. 

— on silk, 739. 

— candidus and A. carbonarius c&n grow 
on raw silk, 740. 

— flavus on bees in Germany, 300. 

on cotton fabrics, cultural study of, 

362. 

— , variability of, 701. 

— fumigatus on man in the Argentine, 
163 ; relation of bronchial asthma to, 
in Holland, 428. 

on cured tobacco, 59. 

— glaucus on cured tobacco, 59. 

— niger on beet in Czecho-Slovakia, 13. 

— — on cotton bolls in U.S.A., 425. 
on cotton fabrics, cultural study 

of, 362. 

on groundnut in Sumatra, 712. 

on leather, 163. 

on man, causing mycosis of the 

ear, in Italy, 609 ; in Tunis, 163. 

on vine in Victoxda, 713. 

— ochraceus on beet in Czecho-Slovakia, 
13. 


^Aspergillus] oryzae, variability of, 701, 

— pulverulenius can grow on raw silk, 
740. 

— varians on beet in Czecho-Slovakia, 
13. 

— veneius on man, associated with ear 
mycosis, in Italy, 609. 

Asphalt, us© of, against dry rot of citrus, 
in U.S. A., 358 ; against dry rot of 
timber in England, 397. 

Asphodelus suhalpinim, Puccinia asphodeli 
on, in France, 684. 

Aspidiotus, feeding methods of, in rela- 
tion to potato yirus diseases, 440, 

— perniciosus, Gephalosporium lecanii on, 
Hyalopus yconis a synonym of, 97. 

, Fusarium aspidioti on, in Japan, 81, 

Aspidistra lurida, CoUeioirichum omnivonm 
on, in Italy, 670. 

Ass, Cryptococcus miranrlei^ pathogenic to, 
554. 

Aster, Coleosporium solidaginis on, in 
U.S.A., 252. 

— , Fusarium on, in Czecho-Slovakia, 
146. 

— , Phytophthora omnivora on, in Czecho- 
slovakia, 146- 

— , Pythium on, in Czecho-Slovakia, 146. ’ 

— , China {CalUstephus), Fusarium on, in 
Germany, 491. 

— j — » — culmorum, F. dimerum, F.falca- 
turn, F. graminum, and F. polymorphum 
on, in Germany, 492. 

— , — , Phomopsis calUstephi on, in U.S.A. , 
251. 

— , — , PJiizoctonla bataticola on, in Ugan- 
da, 16, 451. 

— , — , Septoria calUstephi on, in Japan, 
699. 

— — , yellows of, in U.S.A., 36, 81, 430 ; 
transmitted by Cicadula sex-notata, 36, 
188, 430. 

Asterineae, studies on, 330. 

Astermella papayae on papaw in the Do- 
minican Republic, 189. 

Asterochiion vaporarium^ feeding methods 
of, in relation to potato virus diseases, 
439. 

AsterocysHs radicis in flax-sick soil in 
Russia, 100. 

on oats in France, 29. 

Astragalus, Microspkaera astragali on, bio- 
logical specialization of, 6. 

Atichiales, regarded as primitive Pyre- 
nomycetes, 331. 

Atriplex, tar fumes can injure, 644. 

Atropa belladonna, Phytophthora enjihro- 
septica var. atropae on, in Holland, 
469 ; in Scotland, 492. 

Autarches miliaris, Beauveria (?) bassiana 
parasitic on, in Ceylon, 427, 

Aureobasidium vitis var. album on vine in 
Italy, 208. 

Auricularia axtricula-judae on tea in 

India, 6. 

Avend hookeri, OpMoholus graminis o&n 
infect, in Canada, 481. 

— sativa, see Oats. 

Avocado pear (Persea gratissima), Alter- 
naria on, in U.S.A., 506. 
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[Avocado pear], bacteria on, in U.S.A., 
506. 

• — , Ciadosporium on, in U.S.A., 506. 

— Colletoirichum gloeospormdes can infect, 
110 ; occurrence in U.S.A., 506. 

— , (?) Diplodia natalensis oxij in U.S.A., 
506. 

— , Fusanum on, in U.S.A., 506. 

— ■, Gloeosporium musarum can infect, 110. 

— , Glomerella cingulaia on, in the Philip- 
pines, 109. 

— , Pesialozzia on, in U S.A., 506. 

— , Phijllosticia perseae on, in the Domini- 
can Kepublic, 189, 584. 

— , Pseudomonas citnputeale on, in XJ.S.A., 
506, 558. 

— , Pikizopiis nigricans on, in TJ.S.A., 506. 

Sphaceloma on, in TJ.S.A., 310. 

Azalea, Boirytis cinerea on, in Germany, 
613. 

— , Fxobasidium pentasporium on, 558. 

— Septoria azaleae on, in Germany, 367, 
613. 

Bacillus actinomycetum-comitans on man in 
TJ.S.A., 230. 

— aerogeneSy destruction of tobacco 
mosaic virus by, 439. 

— amylovorus, flagella of, 368. 

on apple, control, 673 ; notes on, 

280, 537 ; occurrence in Canada, 537 ; 
in Italy, 208 ; in U.S.A., 215, 280, 432. 
474, 493, 673 ; study on, 432 ; varietal 
susceptibility to, 280. 

on pear, control, 21, 673 ; occur- 
rence in Italy, 208; in TJ.S.A., 21, 
148, 215, 474, 493.. 673; specific and 
varietal resistance to, 21, 107. 

on pineapple pear in TJ.S.A., 148. 

on Pyrus heiulaefolUt^ P, callerymm, 

P. serotina and P. ussuriensis in TJ.S.A., 
varietal susceptibility to, 107. 

on quince, in TJ.S.A., 673. 

— atrosepiicuSf agglutination tests for 
differentiation of, 407, 408. 

, bacteriophage of, 756. 

, comparison of B. caroiovortis and 

P. soZamsflprws with, 407, 408. 

-on potato, control, 322, 573, 625, 

627, 720 ; occurrence in TJ.SA., 322, 
573, 625, 627, 720, 721 ; seed certifica- 
tion against, in Germany, 759 ; in 
Ireland, 446 ; transmission by Pkorbia 
fusciceps in TJ.S.A., 573. 

— detoe on beet in Italy, 208. 

brassicaevorus on cauliflower in France, 

■ 271. : 

— bussei on beet in Italy, 208. 

— - cacticidus can infect marrows, melons, 
and squashes, 304. 

— use of, against Opuntia in Aus- 
tralia, 304. 

^ capsid on chilli in Italy, 208. 

— carotovorus, agglutination tests for the 
diiferentiation of, 407, 408. ■ 

, bacteriophage of, 756. 

— — can infect Brassica juncea, B. sinensis^ 
chilli, lettuce, and tomato, 143. 

~, comparison of P. atrosepticus and 
P, solanisaprus with, 407, 408. 


\_Bacillus carotovorus'] on chilli, Heliothis 
assulta in relation to, 647 ; occuri'ence 
in Korea, 647. 

on iris in Canada, 33 ; in England, 

33 ; in U.S.A., 81. 

on potato in England, 407. 

— — on radish in the Philippines, 

143. 

on tomato in TJ.S.A., 393. 

on turnip in England, 12. 

on violet in England, 407. 

— cUrimaculans on citrus in S. Africa, 
487 ; relation of Pseudomonas citripu- 
teale to, 487. 

— coU, effect of acidity on lytic filtrate 
of, 244. 

» symbiosis between the bacterio- 
phage and, 315. * 

— dacicida can infect CalUphora vomitoria, 
596. 

on Bacus oleae in Greece, 596, 

— dysenteriae, action of the bacteriophage 
on, 241. 

, effect of acidity on the lytic fil- 
trate of, 244. 

, effect of alcohol on bacteriolysis 

of, 243. 

, symbiosis between the bacterio- 
phage and, 315. 

— enteridis M.T.I., effect of alcohol on 
bacteriophage of, 243. 

— equidisians in Bermacentor andersoni in 
relation to Rocky Mountain fever, 
757. 

— lathyri on beans in England, 469. 

• on soy-bean in England, 469. 

— mangiferae on mango in Egypt, 20. 

— mesentericus on potato, acquired im- 
munity from, 683. 

, — musae, see Bacterium sokimcearum. 

— pestis, symbiosis between bacterio- 
phage and, 315. 

caviae M.T. II, effect of alcohol on 

bacteriophage of, 243. 

' >, effect of acidity on lytic filtrate 

of, 244. 

— phiitophthorus, see P. atrosepticus^ 

— qoroteusj destruction of tobacco mosaic 
virus by, 439. 

— pseudoxerosis in Bermacentor andersoni 
in relation to Rocky Mountain fever, 
757. 

— rickettsiformis in Bermacentor andersoni 
in relation to Rocky Mountain fever, 
757. 

— savasianoij see Pseudomo7ias savastanoi. 

— sesami on sesame in Bulgaria, 519. 

— ^ solanisaprus, agglutination tests for 
the differentiation of, 407, 408. 

, comparison of P. carotovorus and 

P. atrosepticus with, 407, 408. 

— sorghi on sorghum in Italy, 208. 

on Sudan grass in Russia, 741. 

— iracheiphilus on cantaloupe in TJ.S.A., 
340. 

— — on cucumber in TJ.S.A., 340. 

— — on melon in TJ.S.A., 679. 

— typhosus, symbiosis between bacterio- 
phage and, 315. 

— ^ uvae on vine in Italy, 208. 
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Bacteria, apparatus for isolating single, 
S77. 

— , decomposition of cellulose in the 
soil hy, 763. 

— in. relation to cancer, 83, 475, 476 ; 
in relation to crown or root rot of 
lucerne in TJ.S A., 538 ; in relation to 
leaf variegation of plants, 539. 

— on avocado fruit rotted by various 
fungi in U.S.A., 506. 

— on cereals in Noi-way, 661. 

— on peach in relation to canker, in 
U.S.A., 473. ^ 

— on sugar-cane attacked by root disease 
inU.S.A., 633. 

— on vine in relation to red gelatinous 
growths in France, 593. 

Bacterial black spot disease of chrysan- 
themum in Poland, 714. 

— boll rot of cotton in Haiti, 538 ; in 
Trinidad, 668. 

— decay of artificial silk fibre, 230. 

of textile fibres, 556. 

— disease of beets in Eumania, 13, 

— of cherry in England, 277, 278. 

— — of lettuce following tipburn in 

U.S.A., 274. _ 

of Fiper betle in India, 250.- 

of plum in England, 277. 

of tomatoes in U.S.A., 10. 

— diseases of cereals, 218. 

of sugar-cane, 132, 218. 

of tobacco in Greece, 15. 

— leaf spot of apples (?) in England, 
470. 

of tobacco (?) in Mauritius, 

254. 

red streak disease of sugar-cane in 
Queensland, 696. 

— rhizome rot of iris, in England, 33. 

— rot of orchids can infect cucumber, 
Eria, onion, Phalaenopsis amahilis, K 
schilleriana, radish, tomato, and Vanda, 
613; occurrence in Java, 613. 

— spot of Psalliota arvensis and P. camper-- 
iris in U.S.A. , 719. 

— wet rot of tomato in Bussia, 704. 

— wilt of plums in England, 277. 
Bacteriology, a new German text-book 

on general, 600. 

Bacteriophage, action on dead bacteria 
of, 239, 378. 

— , effect of alcohol on, 243. 

— , effect of electrolytes on the inactiva- 
tion of, by alcohol, 244. 

— , factors effecting number and size of 
plaques caused by, 243. 

— , multiplicity of forms of, 244. 

— , nature of, 240, 241, 244. 

— , non-volatility of, 242. 

— of Bacillus airosepticus, 756. 

— of Bacillus caroiovorus, 756- 

— of Bacleriiim tuw.efaciens, 657, 756. 

— of Pseudomonas radicicola, effect of 
ulti*a-violet rays on, 756. 

— , quantitative study of, 241. 

— , regeneration of diluted, 245. 

— , symbiosis of bacteria with, 315. 
Bacteriophagum intestinale, action of alcohol 
on, 244. 


Bacterium on antirrhinum in France, 
165. 

— on sugar-cane causing leaf scald, 
notes on, 328 ; occurrence in Queens- 
land, 4, 188, 327, 328, 631, 633 ; 
varietal susceptibility to, 188, 327, 
328. 

— andropogoni on sorghum in U.S.A., 
723. 

— angulatum on tobacco in S. Africa 
332; in U.S.A., 8,216. 

— campestre, see Pseudomonas campestris. 

— cucurbiiae on squash in U.S.A, 465. 

— delphinii on delphinium in France, 
165. 

— dissolvens on maize in U.S.A., 544. 

— erimnse on cotton in Armenia, 162. 

— Jlaccumfaciens, comparison of Bad. 
phaseoli with, 464. 

on beans in U.S.A., 203, 463. 

on Phaseolus lunatus in U.S.A., 463. 

on soy-beans in U.S.A., 464. 

— fluorescens on potato in Russia, 574. 

— glycineum on soy-beans in (?) Mongolia 
and Russia, 591 ; in U.S.A., 723. 

— herbicola aureum, Bad. erivanse differs 
from, 162. 

— hold on Andropogon halepensis in 
U.S.A., 547. 

on maize, in U.S.A., 547. 

on Pennisetum iyphoideum, in U.S.A., 

547. 

on Betaria lutescens {S. glauca), in 

U.S.A., 547. 

— — on sorghum, in U.S.A., 547. 

on Sudan grass, in U.S.A., 547. 

— lacrymans on cucumber in U.S.A., 
340. 

Ibhnisi on cotton in Armenia, 162. 

— lycopersici on tomato in Russia, 59. 

— malvacearum on cotton, control, 82, 92 ; 
occurrence in the Argentine, 161 ; in 
Fiji, 716; in Nigeria, 4*25; in Rhodesia, 
596; in Sierra Leone, 345 ; in U.S.A., 
82, 718 ; soil alkali in relation to, 82. 

— medicaginis on lucerne in U.S.A., 723. 

— panid on Panicum miliaceum, Phyto- 
monas rubrUmeans tentatively con- 
sidered to be identical with, 130 ; is 
distinct from, 133. 

— phaseoli, comparison of Bad. flaccum- 
faciens with, 464. 

on beans in U.S.A., 203, 475 ; 

varietal resistance to, 203. 

— — on Phaseolus limaius in U.S.A., 
719. 

sojense on soy-bean in U.S.A., 471, 

723. 

— pisi, see Pseudomonas pisi. 

— pmni on peach, control, 39, 504 ; 
occurrence in U.S.A., 39, 435, 471, 
473, 504 ; overwintering of, 435. 

on plum in U.S.A., 473. 

— sojae on soy-beans in U.S.A., 723. 

— solanacearum on banana, (?) in British 
Guiana, 346; in Trinidad, 678. 

on groundnut in Butch E. Indies, 

652. 

oil marigold in the Philippines, 

671. 
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[Bacterium solanaceanim'] on plantain in 
British Guiana, 346. 

on potato, control, 625 ; occur- 
rence in Dutch E. Indies, 652 ; in 
Germany, 759; in U.S.A., 625; seed 
certification against, in Germany, 759. 

on tobacco in the Philippines, 283, 

634. 

on tomato in Dutch E. Indies, 

653. 

— solani, potato scab attributed to, in 
Italy, 174. 

— tahacum on cowpea in U.S.A., 8. 

on tobacco, control, 8, 58, 138, 

332 ; notes on, 8, 138 ; occuiTence in 
the Argentine, 332; (?) in France, 
651 ; in Rhodesia, 585 ; in S. Africa, 
58, 332 ; in U.S.A., 8, 138, 216. 

— translucens var. undulosum on wheat in 
China and Russia, 150. 

— tumefaciensj bacteriophage of, 657, 
756. 

— — , cultui'al studies of, 216. 

, effect of radium emanation on, 

284. 

, effect of X-rays on, 82, 216. 

, gall foi’mation by, 23. 

in relation to cancer, 83, 475, 476. 

, longevity of, in soil, 495. 

, occurrence of spores in, 217. 

on Arnygdalus in U.S.A., specific 

and varietal resistance to, 371. 

on apple, control, 23, 370 j mal- 
formations simulating, 83, 166, 494, 
745; notes on, 804, 494; occurrence 
(?) in Germany, 493; in N. S. Wales, 
745 ; in U.S.A., 22, 304, 347, 370, 
494. 

on apricot in S. Africa, 167 ; in 

U.S.A., 371; varietal resistance to, 
371. 

— on blackberry in U.S.A., 167. 

— — on Chrysanthemum latifolium in 
Czecho-SIovakia, 146. 

on dandelion, teratological growths 

caused by, in Germany, 406. 

on dewbez*ry in U.S.A., 167. 

— — on elm, teratological growths 
caused by, in Germany, 406. 

— on fruit trees in Czecho-SIovakia, 

146; in S. Africa, 279. 

: - on peach in U.S.A., 494. 

— — on Pelargonium^ acquired immunity 
from, 684 ; effect of radium emana- 
tion on, 284 ; effect of X-rays on, 539 ; 
teratological growths caused by, in 
Germany, 406. 

— — on plum in S. Africa, 167 ; in 
U S.A., 371; varietal resistance to, 
371. 

, Prumts spp. resistant to, in U.S.A., 

■ 20, ,371. , 

— ■ — on raspberry, effect of moisture on, 
348 ; occurrence in Czecho-SIovakia, 
146; in U.S.A., 167. 

— — - (?) on tea in Javp,, 522. 

— — on tomato, influence of moisture, 
temperature, and previous inocula- 
tion on, 347 ; teratological growths 
caused by, in Germany, 406, 

, , K 


[Bacierm7n iumefaciens] on vine in the 
Argentine, 466. 

: , temperature relations of, 348. 

— — , variation of, in culture, 216. 

— vascularum on sugar-cane, notes on, 
386 ; occurrence in N. S. Wales, 386 ; 
in Queensland, 4, 188, 386, 632, 633, 
697 ; in the West Indie.^ 135, (?) 519 ; 
transmission of, 386, 518 ; varietal re- 
sistance to, 4, 188, 386, 518, 632. 

. — vignae on cowpea in U.S.A., 401. 

— — on Desmodium in U S. A., 216. 

on DoUchos labial) in U.S.A , 216. 

on Phaseolus angularis in U.S.A , 

216 

on Phaseolus Umatus in U S.A,, 82, 

216, 401, 719 ; Back mria'ifaciens a 
synonym of, 216. 

— — on SHzolobium deeringianimi in 

U.SA.,216. 

— vwidifacienSj see Bact. vignae. 

— xanthochlormn on potato in Russia, 574. 
Balclutha mhila, sugar-cane streak disease 

transmitted by, in S. Africa, 2. 

Banana (Musa spp.), Bacillus 7nusae on, 
Bacterium sokmacearttm. 

— , Bacterium solcmacearum on, (?) in 
British Guiana, 346 ; in Trinidad, 678. 
— , bunching of, in India, 148. 

— , bunchy top of, control, 168 ; notes 
on, 373 ; occurrence in Australia, 
Ceylon, Egypt, and Fiji, 373 ; in K. S. 
Wales, 110, 168, 279, 310 ; in the 
Philippines, 618 ; in Queensland, 168, 
310, 506 ; transmitted by Pentalonia 
nigronei'vosa, 168, 310, 506. 

— , Cercospora musarum on, in Jamaica, 
214, 654. 

— , Colorado disease of, in Honduras, 
617. 

— , Fusarium on, associated with heart 
rot in the Philippines, 618 ; in relation 
to wilt and Colorado disease in Hon- 
duras, 617 ; taxonomy of, 766. 

— , — anthophilum on, in Honduras, 618. 
— , — cuhe7ise on, control, 111 ; legisla- 
tion against, in Jamaica, 63, 654 ; 
notes on, 111, 374, 404, 617,654, 767; 
occurrence in the Canaries, 374; in 
Honduras, 617 ; in Jamaica, 110, 214, 
654, 767 ; in the Philippines, 618; in 
Porto Rico, 284 ; in St. Lucia, 404 ; in 
Sierra Leone, 345 ; (?) in Singapore, 
618 ; in Trinidad, 111 ; in West Africa, 
374 ; varietal resistance to. 111, 214, 
284,374,654. 

, — ^ — moniliforme on, see Cibberella monili- 
formis. 

I — , — orthoceras and F. o. var. triseptatum 
on, in Honduras, 617. 

— , — oxysporum var. nicotianae on, in 
Honduras, 617. 

— , Gibberella moniliformis var. erumpens 
and G. m. var. suhglutinans on, in Hon- 
duras, 617. 

— , Gloeosporium musarum on, notes on, 
110, 377, 505 ; occurrence in Fiji, 715 ; 
in Germany, 505 ; in the Philippines, 
110, 618 ; in Porto Rico, 377 ; in Zan- 
zibar, 80. 

k 
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[Banana, Gloeosporinm musarutn'] var. im- 
portatum on, in Germany ; may be the 
same as (x.fmctigenum, f. americana, 505. 
— , Glomerella cingulata can infect, 110. 

— , heart leaf rot of, in Jamaica, 654. 

— , — rot of in the Philippines, 618, 

• — , Hypomyces ipomoeae on, in Fusarium 
stage, in Honduras, 618. 

, leaf spots of, in Fiji, 715 ; in Jamaica, 
214 ; in Queensland, 169. 

— , MacropJioma musae on, control, 715; 
occuiTence in Fiji, 715; in Hawaii, 
749 ; in the Philippines, 618, 749 ; 
Phoma musae a synonym of, 749 ; 
varietal resistance to, 749. 

— , Marasmius on, in Jamaica, 654. 

— , Mycosphaerella musae on, in the Philip- 
pines, 618. 

— , Phoma m%isae on, synonym of Maat'o- 
phoma musae^ 749. 

^ — , PJiytophthora on, in Trinidad, 112. 

— . Mhizodonia soiani on, in Trinidad, 
112. 

— , Sclerotium grlseum on, in Porto Kico, 
377. , 

— , Sphaerosiilbe musanim on, legislation 
against, in Jamaica, 63 ; occurrence 
in Jamaica, 68, 654. 

— , ' Sigatoka ’ disease of, re-named 
‘ leaf spot % in Fiji, 715. 

— , Thielaviopsis paradoxa on, in Jamaica, 
654. 

Barbarossa disease of potato in Ger- 
many, 759. 

Barberry eradication in Canada, 24 ; in 
Sweden, 602, 659 ; in XJ.S.A., 285, 
472, 476, 722. 

— , Puccinia graminis on, in Canada, 24, 
535 ; in Italy, 723; in Spain, 658 ; in 
Sweden, 602 ; in U.S.A., 285, 472, 
476, 722. 

Bark rot of citrus in the Philippines, 
283. 

Barley (^Hordeum), Ascochyta graminicola 
on, in Poland, 211, 714. 

— , Cladosporium herbarum on, in Poland, 
714. 

— Claviceps purpurea on, in XJ.S.A., 217. 
— diseases (seed-borne), control and 
losses caused by, in XJ.S.A., 620. 

— , Fusarium on, causing pink I’oot in 
■ U.S.A., 722. 

’—y — roseum on, causing bread poison- 
ing, in Eussia, 543. 

— , Gibberella saubmetii can infect, in 
N.S. Wales, 287. 

Helminthosporhim gramineum on, con- 
trol, 113, 411, 412, 415, 729 ; H. saiU 
mm and PL teres confused with, 417 ; 
meteorological conditions in relation 
to, in XJ.S.A., 545; notes on, 349; 
occurrence in China, 656; in Den- 
mark, 349, 412 ; in Germany, 113, 
640, 729 ; in Sweden, 411, 412, 415; 
in IF.S.A., 288, 545 ; studies on, 288, 
417, 545 ; varietal resistance to, 
: •, 417. 

— , — sativum on, mutation and physio- 
logic specialization in, 287. 

— , Mycosphaerella on, in Poland, 714* 


[Barley], Pleospora trichostoma on, in rela- 
tion to Helminihosporium gramineum^ 

417. 

— , Puccinia graminis on, in XJ.S.A., 472. 

— , — simplex on, aecidial stage on Ornu 
thogalum narbonense in Spain, 658 ; on 
O.umbellatum in France, 663 ; in Spain, 
658 ; literature on, 850 ; occurrence 
in Poland, 714 ; in Spain, 658. 

— , Rhynchosporium secalis on, in N. S. 
Wales, 279. 

— , Typhula graminum on, in Poland, 211, 

714. 

— , Ustilago hordei on, control, 222, 285, 
411, 535, 603, 605 ; electrical hot water 
steeping Apparatus against, 285 ; oc- 
currence in Canada, 535, 603 ; in 
China, 656 ; in Germany, 285, 604, 
640; in Sweden, 411 ; in XJ.S.A., 221, 
603 ; staling of cultures of, 483 ; 
studies on, 482, 604 ; viability of, 604. 

— , — nuda on, control, 113, 222, 285, 
415, 481, 597 ; occurrence in China, 
656; in Denmark, 849 ; in Germany, 
113, 285, 481, 640 ; in U.S.A., 221,. 597. 

— , Gibberella saubinetii can infect, in 
N. S. Wales, 287. 

— , ‘ yellow patch " disease of, in Den- 
mark, 605. 

Basisporium gallarum on maize, Conio- 
sporium gecevi a synonym of, 87 ; occur- 
rence in XJ.S.A., 22, 86. 

Bayer compound, use of, against diseases 
of beans and cereals in U.S.A., 620 ; 
against Thielavia basicola on tobacco in 
Canada, 585. 

— dusts, use of, against diseases of beans 
and cereals in XJ.S.A., 620 ; against 
Thielavia basicola on tobacco in Canada, 
585 ; against wheat bunt in Germany, 
479 ; in U.S.A., 281, 603. 

Beans, Aphanomyces eutekhes can infect, 
201. 

— , Ascochyta fabae on, in Italy, 699. 

— , Bacillus lathyri on, in England, 469. 

— . Bacterium flaccumfaciens on, in XJ.S.A., 
203,463. 

— , • — pkaseoli on, in XJ.S.A., 203, 475 ; 
varietal resistance to, 203. 

, cbloi’osis of, in XJ.S.A., 597. 

— , CoUetotrich'im lindemuthianum on, bio- 
logic forms of, 645 ; influence of tem- 
perature on, 877 ; occui'rence in Hol- 
land, 645 ; in Uganda, 17 ; in U.S.A., 
203, 475 ; varietal resistance to, 203. 

— , Corticium soiani on, in Ceylon, 517 ; 
in Egypt, 19. 

— , curly top virus of beet can infect in 
U.S. A., 272 ; transmitted by FiiteUix 
tcnellay 272. 

— diseases (seed-borne), control and 
losses caused by, in U.S.A., 620. 

— , Fusarium aduncisporum on, in U.S. A., 
462. 

— , — martii phaseoli on, control, 462 ; 
occurrence in Spain, 462 ; in XJ.S.A., 
462, 475 ; study on, 462. 

— , — vasinfectum on, in Bulgaria, 519. 

— , Macrophoma phaseoli on, in U.S. A., 
598, 722, 
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[Beans] mosaic, interspecific transmis- 
sion of, S14. 

— , Nematospora coryli on, in U.S.A., 202, 
— , — phamM on, synonym of N, coryli, 
390, 

— , PMjUosticta phaseoUna on, in Bulgaria, 
519. 

— , PytMum de Baryaniim on, in the 
Philippines, 752. 

— , WiizQctonia hataticola on, in Egypt, 19 ;, 
in Uganda, 451. 

— , Sclerofinia on stored in U.S.A., 269. 

, 1 — , Sclerotium hataticola on, see llhizoctonia 
hataticola. 

— , Thielaxia hasicola on, in England, 635. 
— , Uroniyces appendiculatits on, physio- 
logical studies of, 623. 

— , — fabae on, in China, 657 ; in S. 
Australia, 2lk 

Beauveria, cultural studies and taxonomy 
of, 427. 

— hassiana-i B. stephanoderis identical with, 
427. 

— - — on Leptimtarsa decemlineata, at- 
tempted control by, in France, 95. 
— • — on silkworms in France, 96. 

— (?y — on various insects in Cevlon, 
427. 

— densa can infect Leptinotarsa decern- 
lineata in France, 95. 

on a Halticid on Vigna oUgosperma 

from Dutch E. Indies, 427. 

on Mantis in Ceylon, 427. 

— effusa on > Leptimtarsa decemlmeata in 
France, 96. 

on silkworms in France, 96. 

— glohulifera on Gargaphia^ 427. 

— — on Leptinotarsa decemlineata in 
France, 96. 

— (?) — on various insects in Ceylon, 
427. 

— stephanoderis on Stephanocleres hampei 
identical with B. hassiana, 427. 

Bees, Aspergillus flavus parasitic on, in 
Germany, 300, 

— , Mucor mucedo can infect, in Germany, 
300. 

, Pericysiis apiS parasitic on, in Ger- 
many, 300. 

— , Trichoderma lignorum can infect, in 
Germany, 300. 

Beech (Fagus), Chlorosplenium a&ruginosum 
on, extraction of xylindein from, in 
Germany, 200. 

— , Corticiumqii&rc'lnum on, in Prance, 269. 
— , Endothia gyrosa on, in U.S.A., 66. 

— , Fames igniarius on, in U.S.A.J 265. 

— , Hydnum septenirionale on, in U.S.A^, 

■ ■ 266. 

— , Phytophthora omnivora on, in Germany, 

. 705. ■ 

Beer, in, 568. 

—, yonda in, 568. 

Beet (Beta vidgaris), Actinomyces on, in 
Czecho-Slovakia, 204. 

Asmchyta h&tae. on, in Italy, 699 ; in 
the Ukraine, 273. 

— Aspergillus ochraceus, A. niger, and 
A. mrians on, in Czecho-Slovakia, 13. 

Bacillus hetae on, in Italy, 208. 


[Beet, Bacillus'] hussei on, in Italy, 20S. 

— , bacterial disease of, in Eumania, 13. 

— , Botrytis cinerea on stored, in Ger- 
many, 590. 

— , Cercospora heticola on, in Czecho- 
slovakia, 204; in Poland, 211. 

— , chlorosis of, in U.S.A., 597. 

— , Corticium solani on, in S. Africa, 279. 

— curly leaf, attenuation of virus of, 
by passage through various plants, 
339; notes on, 75, 272, 460 ; occurrence 
in the Argentine, 272 ; in U.S.A., 75, 
389, 460 ; study on 339 ; transmission 
by Acej'atogallia sa^iguinolenta, 272 ; by 
Eutetiix tenella, 76, 188, 272, 460, 461; 
transmitted to beans, 272 ; varietal 
resistance to, 461. 

— , Fusarium hetae on, in Czecho-Slovakia, 
13 ; in Germany, 590 ; in Middle 
Asia, 175. 

— , — udum on stored,, in Germany, 
590. 

• — , Macrosporium commune on, see M. 
sarcinula. 

— , — sarcimda on, in Czecho-Slovakia, 13. 

— , Oospora pullulans on, in Czecho- 
slovakia, 13. 

— , Penicillmm crustaceum and P. luieum on, 
in Czecho-Slovakia, 13. 

— , Peronospora schachtii on, in Czecho- 
slovakia, 204; in Poland, 211. 

— , Plioma hetae on, confusion between 
Ascochyta betae Sind, 273; control, 117, 
171, 342, 530, 751 ; disseminated by 
‘spring beetle’, 204; notes on, 273, 
342, 537 ; occurrence in Canada, 537 ; 
in Czecho-Slovakia, 13, 204 ; in Den- 
mark, 530 ; (?) in England, 342 ; in 
Germany, 590 ; in Holland, 751 ; in 
the Ukraine, 273. 

— ', Pythium aphanidermatum on , in U. S. A., 
72. 

— , — de Baryannm on, in Denmark, 530. 

— , Bamularia heticola on, in France, 651. 

— , RMzoctonia on, in U.S.A., 712. 

— — crocorum on, in Czecho-Slovakia, 
204 ; in Prance, Q61, 672 ; on stored, in 
Germany, 590. 

— ■ — molacea, see B. crocorum. 

— , Rhizopus nigricans on, in Czecho- 
slovakia, 13. 

— root rot in England, 342. (See also 
Phoma hetae, Pythium de Baryanum, 
Rhizoctonia, Sclerotium rolfsii.) 

— ■, Sclerotinia scleroUonm on, in Czecho- 
slovakia, 13 ; in Germany, 590 ; in 
Poland, 714. 

— , Sclerotium rolfsii on, in U.S.A., 712. 

— , Se 2 )toria hetae on, in Italy, 699. 

— , Sorolpidium hetae on, in U.S.A., 273. 

— Sporodesmium p%drefaciens on, in 
Czecho-Slovakia, 204 ; in Poland, 714. 

tar fumes causing injury to, in Ger- 
many, 644. 

— , Tolypomyria alba on, in Czecho- 
slovakia, 13. 

— ^ Tor ilia heticola said T. convoluta on, in 
Czecho-Slovakia, 13. 

— , Trichothecium roseum on, in Czecho- 
slovakia, 13. 
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[Beet]j TypJiula heiae on stored, in the 
Azores, 690 ; in Germany, 590. 

— , — mriabilis on, CzGcho-SlovsikiB,, 13. 

— , VerticilUum lateritium on, in Czecho- 
slovakia, 13 ; in Rumania, 13. 

Begonia, Pythium de Baryanum var. pelar- 
gonii and P. sxMndens can infect, 35. 

— semper florens, (?) Botrytis cinerea on, in 
Germany, 302. 

Berberis, see Barberry. 

Berchemia scandens, Pacdma lolii on, in 
U.S.A., (?) 22, 484. 

Bersim (TnfoUum alexandrinum), Corticium 
solani on, in Egypt, 19. 

— , Fusarium on, in India, 212. 

— , Ehisoctonia on, in India, 212. 

— , Vermicularia on, in India, 212. 
Bertholleiia, see Brazil nut. 

Beta mlgaris, see Beet and Mangold. 
Betanal, stimulatory action of, 171. 

— , use of, against Qalonectria graminicola 
in Germany, 113, 

Betel- vine, Piper hetle^ 

Betula, see Birch. 

Bibliography of plant pathology in 1925, 
569. 

Birch (Betiila alha), Cenococcum graniforme 
on, in Denmark, 316; C, geophilum a 
synonym of, 316, 

— , CMorosplenhm aeruginosum on, extrac- 
tion of xylindein from, in Germany, 
200. 

— , decay of seedlings of, in U.S.A., 
588, 

— , Pomes fomeniarius and F* igniariiis on, 
in Russia, 336. 

— , Melampsoridiuni betnlimim on, in 
Czeeho-Slovakia, 146. 

^ Nectria coccinea on, in XJ.S.A., 526. 

— Polyporus beiuliniis on, in Russia, 336, 
Bitter pit of apple in Canada, 536 ; in 
Western Australia, 344. 

Bix-a Orellana, PMzoctonia bataiicola on, in 
Uganda, 451. 

, Sderotitm bataiicola on, see Bhizo- 

ctonia bataiicola. 

Blackberry {Rubus spp.), Bacterium time- 
faciens on, in U.S.A., 167. 

— , Coryneum ruborum, on, in U.S.A., 282. 
— , Qymnoconia interstitialis on, in U.S. A., 
167. 

— , Kunkelia niters on, in U.S.A., 167, 

— mosaic in Canada, 584. 

— , Phomopsis on, in XJ.S.A., 282. 

, Pledodiscella veneta on, in U.S.A., 167. 
— , Septoria rubi on, in U.S.A., 655. 

Black currant {Bibes nigrum), see 
Currants. 

— end of pear in XJ.S.A., 282. 

— heart of potato in U.S.A., 625, 626. 

— leaf 40, use of, against bunchy top of 
banana in Queensland, 168. 

measles of the vine, in U.S.A., 282, 
467. 

— point of wheat in U.S.A., 722. 

— rot of pineapple in Haiti, 538, 618 ; 
in the West Indies, 538. 

of quince in S. Africa, 279. 

— tip of coffee in Kenya, 299. 

Blastocysiis hominis on man, 98. 


Blastomycosis in man in Central 
America, 32. 

Blastophaga psenes, transmission of Gibbe^ 
rella moniliformis on figs by, in U.S. A., 
112 . 

Bleaching powder, see Chloride of lime. 

Blepharospora on citrus (?) in Corsica, 
158. 

— on lemon in Italy, 666. 

— on lupins in Italy, 672. 

— on orange in Ital}'-, 666. 

— cambivora, action of ultra-violet rays 
on, 442. 

on chestnut, cytology of, 586 ; in 

relation to Saprolegnia, 586; notes on, 
141; occurrence in France, 141; in 
Italy, 174, 681 ; in Southern Europe, 
586 ; toxicity of calcium cyanamide 
to, 681. 

on citrus, (?) in Sicily, 158. 

Blight of citrus in U.S. A., 717. 

Blossom- end rot of tomato in U.S. A., 
347, 405 ; in Western Australia, 635. 

Bodinia glabra, see Trkhoplmjton glabrum. 

Boletus elegaiis, B. luteus, and B. variegatus 
forming mycorrhiza on Picea abies, 
Larfx europaea, Pinus montana, and P. 
sylvestris, 246. 

Bombyx mori, see Silkworm. 

Borassus Jlabellifer, see Palmyra palm. 

Borax, use of, against citrus diseases in 
Florida, 159; against lemon diseases, 
in N. S. Wales, 422 ; against PeniciUium 
spp. on lemons in N. S. Wales, 668. 

Bordeaux dusts, analysis of various 
brands of, in XJ.S.A., 567. 

— mixture, analysis of various brands 
of, in U.S.A., 46, 437, 567. 

, chemistry of, 114. 

, fungicidal action of, 438. 

, injury caused by, 41, 149, 166, 

495, 497, 498, 538, 559, 561, 615, 720. 

— linseed oil paint, use of, against heart 
rot of apple, peach, and plum trees in 
U.S. A., 655 ; against Neciria gaUigena 
on apple and pear, in U.S.A., 676. 

— oil emulsion, use of, against citrus 
diseases in Porto Rico, 360 ; against 
fruit diseases, 114. 

Bordola paste, use of, against leaf fall of 
conifers in Germany, 709. 

Bosna paste, copper in spray deposit 
from, 210. 

, use of, against Plasmopara viticola 

on vine in Austria, 210 ; against vine 
diseases in Austria, 77. 

Botryodiplodia pinea on pine in New Zea- 
land, 708. 

— theobromae on apple in Kenya, 17. 

on cacao, control, 149 ; occurrence 

in Brazil, 349; in St. Thomas Island, 
149; in Uganda, 17. 

— -—on Mevea rubber in the Amazon 
Valley, 690 ; in Malaya, 761. 

Botryosphaeria fuUgimsa on cotton, B. ribis 
formerly identified as, in U.S.A., 
90. 

— ribis on apple, symptoms of, in U.S.A., 
433. 

— — (?) on citrus, in U.S.A., 358. 
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[Botryosphaeria n&is-] on cotton inU.S.A., 
formerly identified SiS B. fuUginosa, 90. 

on rose in XJ.S.A., 81 . 

var. chromogena on apple, symptoms 

of, in U.S.A., 438. 

Botrytis on apple in storage in England, 
308. 

— on cyclamen corms in Germany, 558. 

- — on EucalypfMsglohuliisiXLBo'rtwgBl,^^^. 

— on lettuce in U.S.A., 274, 719. 

— on strawberry in TJ.S.A, 21, 41, 280. 

— on truck crops in U.S.A., 81. 

— aim on onion in U.S.A., 273. 

— brunneola said to be conidi al form of 
Sclerotinia sclerotiorum, 13. 

— hyssoidea on onion in U.S.A., 273. 

— camscem on lilies in Czecho-Slovakia, 
146, 

— cinerm in relation to ScUrotmia sclero- 
iioritm, 13, 58. 

on apple, (?) in England, 277 ; in 

U.S.A.,746. 

on azaleas in Germany, 613. 

■ — — on beets in storage in Germany, 
590. 

(?) on Begonia semperflorens in Ger- 
many, 302, 

-on Cineraria in Germany, 302. 

on conifer seedlings in Norway, 

198. 

on cork packing for grapes in Vic- 
toria, 713. 

on ferns in Germany, 683. 

on flax in Holland, 751. 

on hemp in Canada, 701. 

— (?) — on hops in England, 277, 

on lettuce in XJ.S.A., 611. 

— — on narcissus in the Scilly Isles, 
343. 

on ornamental plants in Germany, 

683. 

on Pelargonium in Canada, 701 ; 

in U.S.A.; 611. 

— • — on plum in England, 277. 

on quince in England, 277. 

— — on rose in Fnince, 491. 

on Solammi citrullifolium in Russia, 

58. 

— on squash in Canada, 701. 

; on strawberry in Germany, 749. 

on sunflowers in Canada, 701. 

— — on tulips in Germany, 669. 

on vine in Austria, 208. 

— , taxonomy of, 701 . 

— . toxicity of hydrocarbons and 

phenols to, 674. 

— (?) parasitica on onion in England, 
277. 

on tulip in Holland, S3. 

— polyUastis on narcissus in England, 

, ,740..: 

rileyij see Spicaria prasina. 

— squamosa on onion in XJ.S.A., 274. 
iulipae on tulip in England, 557. 

Brassica spp., Gloeosporium concenti'icum 
on, in England, 469. 

— a^5a, see Mustard. 

— campeste, see Swedes, Turnip. 

— fruticzilosa^ Peronospora parasitica on, 
specialization of, in Switzerland, 711. 


[Brassica] juncea, see Mustard, Chinese. 

— nig7'a, see Mustard. 

— ol&racea, see Broccoli, Brussels sprouts, 
Cabbage, Cauliflower. 

var. acepMZrt, see Kale. 

— caulo-rapa, see Kohlrabi 

— pekinensis, see Cabbage, Chinese. 

— pe4sai, see Cabbage, Oln'nese. 

— sinensisy see Cabbage, Chinese. 

— tournefortii, Peronospora parasitica on, 
specialization of, in Switzerland, 711. 

Brazil nut {Bertholletid)^ fungous decay 
of, control in England, 437. 

Bread poisoning due to Fusarium roseum 
and F. spp. on barley, oats, and lye 
grain in Russia, 543. 

(?) Premia graminicola on Arthraxon cilU 
aris in Japan, 698. 

— lactucae on artichokes in France, 651. 
Brinjal, see Eggplant. 

Broccoli {Brassica oleracea), Gloeosporimn 
concentricum on, in England, 469. 

— , Mycosphaerella hrassicicola on, in Eng- 
land, 469 j in U.S.A., 450. 

Bromus spp., Ophioholus graminis on, in 
Canada, 481. 

— inermis, Glaviceps purpurea on, in 

U.S.A., 217. 

, Ophioholus graminis can infect, in 

Canada, 481. 

— latiglumiSy Ophioholus graminis can in- 
fect, in Canada, 481. 

— margiriaticsy Claviceps purpurea on, in 

U.S.A., 217. 

- — porierij Ophioholus graminis can infect, 
in Canada, 481. 

— secaiinus, Claviceps purpurea on, in 

XJ.S.A., 217. 

, Ustilago hromivora on, in XJ.S.A., 

656. 

Bronchomycosis of man in Central 
America, 32. 

Broomella ichnaspidis considered to be 
synonym of Podonectria (?) coccicola. 98. 
Brown bast of Hevea rubber, control, 16, 

580, 654 ; exhaustion theory of, 582 ; 
influence of tapping systems on, 693 ; 
notes on, 581, 693 ; occurrence in the 
Amazon Valley, 690 ; in Ceylon, 580, 

581, 692, 693; in Butch E. Indies, 
653 ; in India , 693 ; in Malaya, 654 ; 
in Sumatra, 323 ; in Uganda, 16. 

Brown blight of lettuce in U.S.A.. 598. 

— rot of sugar-cane in Queensland, 385, 
632. 

^ Brunissure ^ of the vine in Prance, 
146. 

Brunolinum preparations, use of, against 
black stripe of JJerea rubber in Ceylon, 
581 ; against Ustidina zonata on Hevea 
rubber in Ceylon, 691. 

Brussels sprouts {Brassica oleraced), Myco- 
sphaerella hrassicicola on, in U.S.A,, 459. 
Bryophyllum calycinumy Phytophihora arecac 
on, in India, 361. 

Bud rot of coco-nut, control, 79 ; notes 
on, 283, 346 ; occurrence in Britislx 
Guiana, 346 ; in Malaya, 79, 607; in 
Porto Rico, 283; in St. Lucia, 404, 
(See also Phytophihora palmivora.) 
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[Bud rot] of oil palm in Malaya, 79. j 

— — of Palmyra palm in Malaya, 607. 
Bull, Gruhyella cmnerounensis on a, causing 

ringworm in the Cameroons, 364. 
Bunchy top of banana, control, 168 ; 
notes on, 373 ; occurrence in Aus- 
tralia, Ceylon, Egypt, and Fiji, 373; 
in N. S. Wales, 110, 168, 279, 310 ; in 
the Philippines, 618; in Queensland, 
168,310, 506 ; transmitted hjpentalonia 
nigronervosa, 168, 310, 506. 

— — of Musa texiilis in the Philippines, 
640. 

— of plantain, notes on, 148, 373 ; 
occurrence in Australia, 373 ; in Cey- 
lon, 148, 373 ; in Egypt and Fiji, 373. 
Burgundy mixture injury, see Spray 
injury- 

Bur clover, see Medicago maculata. 

Burr knots of apple trees in England, 
745; in XJ.S.A., 166. 

■ of plum and quince trees in Eng- 

land, 745. 

Btitea monosperma, Corticium salmonicolor 
can infect, 457. 

Butt rot of oak in XJ.S.A,, 588. 
Buttermilk, use of, as an adhesive, 238. 

Cabbage • (Brass'/'crt ol.aracea'), AUernaria 
brasskae on, in China, 657. 

— , Corticium sokmi can infect, 19. 

— , Fusarium coyiglutinans on, control, 337 ; 
genetics of resistance to, 458, 459 ; 
nature of resistance to, 459 ; notes on, 
720 ; occurrence in U.S.A., 22, 74, 149, 
270, 337, 347, 473, 720 ; toxic action of, 
50 ; varietal resistance to, 22, 74, 149, 
270, 337, 347, 458, 459, 473. 

— «, — oxysporum on, toxic action of, 50. 
— , — vasinfectum on, toxic action of, 60. 
— , Moniliopsis aderholdi on seedlings of, in 
Russia, 589. 

-—.MycosphaerdlabTassidcolaoxii in U.S. A., 
459. 

— , Olpidium brassicae on seedlings of, in 
Middle Asia, 175 ; in Russia, 715 
— , Peronospora parasitica on. in Holland, 
643 ; in Switzerland, 711 ; biological 
specialization in. 643, 711, 

— , Fkoma lingam on, control, 270, 400 ; 
notes on, 270 ; occurrence in XJ.S.A,, 
81, 270, 400; overwintering of, 400; 
varietal resistance to, 400. 

— , Plasmodiophora brassicae on, control, 
211, 239, 589, 590, 642, 712 ; legisla- 
tion against, in Finland, 190; occur- 
rence in Germany, 201, 239, 590, 642, 
712 ; in Poland, 211 ; in Fuissia, 528, 
715 ; in XJ.S.A., 81, 589 ; study on, 
528. 

— , Pythium on, in XJ.S.A., 72. 

— , — aphanidermatum can infect, 73. 

— , — de Baryanmn on, in Germany, 271 ; 

in the Philippines, 752. 

— , Bhizoctonia crocorum on, in Russia, 
337. 

— , — violacea on, see R. crocorum, 

rotting of seed stalks of,, in XJ.S.A., 

, 271. 

— , Schrotinia on stored, hi H.S.A.,, 269. 


[Cabbage], tar fumes causing injury to, 
644. 

— , Chinese (Brassica peJdnensis), Bacillus 
caratovorus can infect, 143. 

*—5 — , Cystopus candidus on, in the Philip- 
pines, 201. 

— , — , Peronospora parasitica on, in the 
Philippines, 201. 

— , — , Plasmodiophora brassicae on, in 
U.S.A.,74. 

— , — , Pythium de Baryanim on, in the 
Philippines, 752. 

Cacao {Theobroma cacao), Armillaria mellea 
on, in St. Thomas Island, 149 ; in 
Uganda, 17. 

— , Botryodiplodia theohromae on, control, 
149 ; occurrence in Brazil, 349 ; in St. 
Thomas Island, 149 ; in Uganda, 17. 

— , CoUetotrichimi on, in Uganda, 17. 

— , — luxificum on, in St. Thomas Island, 

149. 

— ■, Corticium salmonicolor on, in Brazil, 
349. 

— , die-back of, in Uganda, 17. 

— , Ganoderma pseudoferreum on, in Java, 
54 ; synonymy of, 54. 

— , JEelicobasidium longisporum on, in 
Uganda, 17. 

— , Marasmius perniciosus on, in Brazil, 
349 ; in British Guiana, 346. 

Monilia on, in the Dominican Re- 
public, 600. 

— , Nectria on, in St. Thomas Island, 

150. 

— , obscui’e disease of, in Dutch E. 
Indies, 653. 

— , Pestalozzia theohromae on, in Ceylon, 
136. 

, Phyllosticta theohromae on, in Ceylon, 
136 ; in St. Thomas Island, 149. 

— , Phytophthora on coco-nut not readily 
transferred to, in Ceylon, 147. 

— • — faberi on, control, 149 i notes on, 
348 ; occurrence in Brazil, 348 ; in 
British Guiana, 346 ; in the Domini- 
can Republic, 519; (?) in Fiji, 215, 
227 ; in St. Lucia, 404 ; in St. Thomas 
Island, 149. 

— , Polystictus persoonii on, in St. Thomas 
Island, 149. 

— , Rhizoctonia hataticola on, in Uganda, 
16, 17, 451. 

— , root rot disease of, in Java, 396. 

— , RoselUnia pepo on, in St. Lucia, 404. ■ 

— , Sclerotium hataticola on, see Rhizoctonia 
hataticola. 

— , thread blights of, in Trinidad, 736. 

— , white spots on beans of, in the Gold 
Coast, 84. 

— , witches^ broom of, in St. Thomas 
Island, 150. 

Caffaro paste, use of, against vine 
diseases, 681, 

— powder, use of, against Plasma- 
para viticola on vine, in Italy, 649 ; in 
Switzerland, 276. 

Cajanus indicus, see Pigeon pea. 

Calamagrostis canadensis, Puccinia loLii on, 
specialization of, in N. America, 483, 
484. 
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Calapogonium miicunoides, Coriicium solani 
can infect, 518. 

Calcium ai'senate, see Arsenic com- 
pounds. 

— bisulphite, use of, against Botrytis 
cinerea on roses in France, 491. 

^ — carbonate deficiency in relation to 
wither-tip of lemon in Sicily, 665. 

, use of, against yellowing of Picea 

excelsa in G-ermany, 456. 

— cyanamide, toxicity of, to Blepharo- 
spora cmnhivora and Phytopththora cUro- 
phthora, 681. 

— . — , use of, against flax wilt, potato 
scab, and wheat scab, in U.S.A., 721. 

— hydrate, use of, in preparation of 
lime-sulphur spray, 148. 

— sulphate, use of, in copper mixtures, 
against Plasmopara mticola on vine in 
France, 874. 

Calendula^ mosaic of, in U.S. A., 81. 

CaUiphora vomitoria, Bacillus dacicida can 
infect, in Greece, 596. 

Callistephus chinmsis, see Aster, China. 

CalocoriSj feeding methods of, in relation 
to potato virus diseases, 440. 

— hipunctatusj potato leaf roll transmitted 
by, in Ireland, 443. 

Calonectria on coffee in Uganda, 16. 

— grmninicola on cereals, control, 113 ; 
notes on, 290, 542; occurrence in 
Germany, 113 ; in Eussia, 542 ; in the 
Ukraine, 290. 

on grasses in Russia, 543. 

on rye, control, 173, 292, 419, 479, 

485, 729 ; notes on, 85 ; occurrence in 
Germany, 85, 292, 419, 729 ; in Swe- 
den, 485. 

on wheat in Eussia, 543. 

Calophyllum burmanniy Corticium imisum 
on, in Ceylon, 135. 

Cambisan, use of, against iferea rubber 
diseases in Butch E. Indies, 631. 

Camellia japonicay Physalospora japonica on, 
in Japan, 698. 

Camphor {Cinnamomum camphora), Bi- 
plodia tubericola on, in U.S. A., 81. 

Cancer, bacteria in relation to, 83, 475, 
476. 

Candida pathogenic to man (V) 365 ; in 
Algiers, 738. 
see also ifomZi'a. 

Cane grass, see Grasses. 

Cannabis sativay see Hemp. . 

Cantaloupe (ducumis melo)y Bacillus tra- 
cheiphihis on, in U.S. A., 340. 

— , Colletotrichum lagenarmm on, in U.S. A., 
■340. 

— mosaic in U.S. A., 340. 

Cantharellus Jlocmsus forming mycorrhiza 

on Abies fir ma and A. nmjriana in 
Japan, 510. 

Capnodiumy control of, in Czecho-Slo- 
vakia, 238. 

— brasiliense on Cinchona in Uganda, 17. 

— . . — on coffee in Kenya, 298. 

— footii on coco-nut in the Philippines, 

■ '608. ■ , .■■ ' 

Capsella Imrsa-pasforis, Peronospora para- 
sitica on, specialization of, 643. 


Capsicum amiuum, C, fnii&scensy C.grossimiy 

see Chilli. 

Capsids, feeding methods of, in relation 
to virus diseases of potato, 440. 

Carbide mixture, use of, against coffee 
diseases in Kenya, 299 ; against pear 
scab in France, 310. 

Carbokrimp, use of, against Sphaerotheca 
mors-uvae on gooseberry in Denmark, 
560. 

Carbolic acid, use of, against dry rot of 
timber in England, 397 ; against gum- 
mosis of orange in Bombay, 593 ; in 
Guatemala, 226 ; against Rosellmia (?) 
aquila on spruce in Scotland, 141 ; 
against wheat bunt in Germany, 171. 
(See also Phenol.) 

Carbolineum, composition of fruit tree 
preparations of, 44. 

— , injury caused by, 45. 

— , stimulatory action of, 45. 

— , use of, against bark rot of citrus in 
the Philippines, 283 ; against black 
stripe canker ofBevea rubber in Ceylon, 
581 ; against Didymella lycopersici on to- 
mato in Saxony, 196 ; against dry 
root rot of citrus in U.S. A., 858 ; 
against rubber diseases in Dutch 
E. Indies, 631 ; against Venturia inae- 
quails on apple in Ireland, 496 ; against 
Sphaeroih‘:ca mors-uvae on gooseberry in 
Denmark. 560. 

— ^ j as a timber preservative in 

Austria, 12 ; in Germany, 711. 

— , see also Brunulinum, Carbokrimp, 
Cargillineum. 

Carbon dioxide in relation to moulds on 
raw sugars, 583 ; in relation to the 
storage of fruits and nuts, 436. 

, use of, against Botrytis on stored 

strawberries in U.S. A., 280 ; against 
B, cinereay and Moniliopsis aderholdi on 
ferns and ornamental plants in Ger- 
many, 683. 

— disulphide, use of, against Armillaria 
mellea on citrus in U.S. A., 358 ; against 
Bacillus hrassicaevoTus on cauliflower 
in France, 272. 

— tetrachloride, use of, against Bacillus 
brassicaevorus on cauliflower in France, 
272 ; against CctZcnecfnct graminicola on 
rye, 173 ; as a seed steep, 117. 

Carex, Puccinia pringsheimkma on, in Scot- 
land, 749. 

Cargillineum, use of, against black stripe 
canker of iTerea rubber in Ceylon, 581. 
Carica papayUy see Pa paw. 

Carnation {JDianthus)y diseavses of, in 
v^ohemia, 164, 

IJm'rot (Baucus carota), Corticium solani 
■ can infect, 19. 

— Rhizoctonia crocorum on, in Prance, 
672. 

—5 — (?) sola/i%i on, in U.S. A., 644. 

— , on, in U.S.A., 269. 

Caryapecany see Pecan. 

Casein as an adhesive for sprays, 

361. 

— as a spreader for fungicides, 169, 310, 
324,370/373. 
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Cassava {Manihot utilissimd), Cercospora 
casscivae on, in the Belgian Congo, 
530; in the Dominican Bepublic, 
584 ; in Malaya and the tropics, 344 ; 
in Zanzibar, 80 ; Mijcosphaerella rnani- 
hotis associated with, 531 ; synonoiny 
of, 144. 

— , — henningsn and C. manihotis on, 
synonyms of 0. cassavae, 144. 

— , Gloeosporium manihotis on, in the Do- 
minican Republic, 584. 

, Mycosphaerella {Sphaerella) manihotis 
on, associated with Cercospora cassame, 
in the Belgian Congo, 531. 

— , Septogloeum manihotis on, synonym of 
Cercospora cassavae, 144. 

Cassia hirsuta, Corticium solani can infect, 
518. 

•— siamea^ Corticium salmonicolor can infect, 
457. 

Castanea^ see Chestnut. 

Castor, see Rlclnus communis, 

Casuarina, effect of, on health of limes 
in the West Indies, 9Q. 

— equisetifolia, Ekizoctonia bataticola on, in 
Uganda, 451. 

Catacauma huberi on Hevea rubber in the 
Amazon Valley, 324 ; in S. America, 
324. 

Catnip, see Nepeta cataria. 

Cattle poisoned by maize infected with 
DiplocUa zeae in S. Africa, 98. 

CatUeya, non- symbiotic germination of, 
758. 

— , Ehizocionia repens in mycorrliiza of, 
377. 

Cauliflower {Brasska oUraced), Bacillus 
brasskaevorus on, in France, 271. 

— , Bacterium campestre on, see Pseudo- 
monas campestris. 

— , Mycosphaerella brass icicola on, in U.S.A. , 
459, 

— , Peronospora parasitica on, in S. Aus- 
tralia, 213. 

— , Plasmodiophora brassicae on, in Ger- 
many, 590. 

— , Pseudomonas campestris on, in S. Aus- 
tralia, 213. 

Caustic soda-copper sulphate mixture, 
use of, against Phytophihora infesians on 
potato and tomato in the Channel 
Islands, 514. 

Ceanoihus americanus, Puccinia lolii on, in 
America, 484. 

Cedrela^ Pomes fasciatus on, in the Argen- 

^ : tine, 452. 

Celery {Apium graveolens), Cercospora apii 
on, control, 405, 712 ; effect of, on 
chemical composition of host, 178 ;■ 
occurrence in U.S.A., 178, 405, 712. 

— , mycorrhiza of, in California, 246. 

— , Phoma apiicola on, in England, 469. 

— , Puccinia apii on, in France, 75 j in 
Germany, 532. 

— , ScUroUnia on stored, in U.S.A*, 269. 

— , Septoria apii on, control, 205, 402, 406, 
712; notes on, 378, 402; occurrence 
in Czecho-Slovakia, 206; in Italy, 
402; in U,S.A, 178, 405, 712; via- 
bility of, 402. 


Cellulose, decomposition of, by soil or- 
ganisms, 177, 317, 763. 

Celtis australis, Gyroceras celtidis on, coni- 
dial stage of Mycosphaerellai^ celtidis, in 
Algiers, 268. 

Genangium populneum on poplar in France, 
652. 

Cenococcum geophilum, synonym of C. 
graniforme, 316. 

— graniforme in soils in Eui*ope, said to ' 
be a Sclerotiimj 316. 

Centrosema pubescens, Corticium solayii can 
infect, 518. 

Gephaleuros mycoidea on tea in Java, 585. 

— parasiticus on Hevea rubber in the 
East, 324 ; in Sierra Leone, 345. 

on tea, control, 253, 254 ; occur- 
rence in Dutch E. Indies, 253, 254 ; 
in India, 7 ; in Java, 585. 

Cephalosporium, Acrostalagmus in relation 
to, 97. 

— , Byalopus a synonym of, 97. 

— - on Aphis spiraecola, in U.S.A., 552. 

— on cotton bolls from Nyasaland, 92. 

— on Hevea rubber in Malaya, 654. 

— acremonium, facultative parasitism of, 
621. 

on maize, notes on, 226, 544 ; 

occurrence in U.S.A. , 225, 226, 405, 
544. 

on wheat, facultative pai-asitism 

m,621. 

— coccidicolum, Acrostalagmus cocculicolaTe- 
named, 97 ; relation to C. lecanii of, 97. 

— coccorum on Chionaspis salicis and 
Lepidosaphes ulmi in England, 97. 

— lecanii, Hyalopus yvonis a synonym of, 
97. 

on Aleyrodes in Ceylon, 96. 

-on Aspidiotus, 97. 

— — on Ceroplastes in Ceylon, 96. 

on Lecanium spp. in Ceylon, 96. 

on Lecanium oleae in N. S. Wales, 

96. 

on Lecanium virkle, in Ceylon, Java, 

and India, 96, 

on scale insects on citrus in New 

Zealand, 96. 

, relation of G, coccidicola to, 97. 

— hngisporum, Melanospora parasitica para- 
sitic on, in Ceylon, 97. 

on a scale on Acacia decurrens in 

Ceylon, 97. 

Cephalotaxus drupacea, Phomopsis junipero- 
twa on, in U.S.A., 80. 

Gephalothecium roseum, see TricJioikecium 
roseum. 

Geratophorum setosum can infect lupin and 
Cytisus, 391. 

— - — , Mastigosporium lupini and Pesta- 
iozzia lupini synonyms of, 391. 

— r— on lupin in Holland, 391 ; in 
Italy, 672. 

Geratostomella on timber, control, 12, 68 ; 
occurrence in Germany, 12. 

— fimhriata ascigerous stage of Bphaero^ 
nema fimbriatum, 325, 

on Hevea rubber, 325 ; control, 184, 

631, 692 ; legislation against, in Ma- 
laya, 184; occurrence in Dutch E. 
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Indies, 184, 323, 631, 653, 692; in 
Malaya, 184. ; 

'[Ceratosiomella fmhriata] on sweet potato, 
control, 471; notes on, 325, 628 ; 
occurrence in Haiti, 538 ; in U.S.A., 
471, 598, 628 ; soil moisture and tem- 
perature relations of, 689. 

Ceratotheca trilola, mosaic on, in Rhodesia, 

, 685. 

Cercospora, leaf spots due to, in Porto 
Rico, 284. 

— on coffee in Uganda, 16. 

on groundnut in the Dominican Re- 
public, 600. 

— on hops in Czecho-Slovakia diff'ers 
from C. cantuarimsis, 185. 

— on sorghum in China, 656. 

— on soy-bean in U.S.A., 723. 

— on sugar-cane in India, 595. 

— angulata on currants in U.S.A., 167, 

on gooseberry in U.S.A., 167. 

— apii on celery, control, 405, 712 ; 
effect of, -on chemical composition 'of 
host, 178 ; occurrence in U.S.A., 178, 
405, 712. 

— heiicola on beet in Czecho-Slovakia, 
204 ; in Poland, 211. 

— Uoxami on swedes in England, 469. 

— boUeana on ffg in the Dominican Re- 
public, 584. 

— capsid on chillies in the Dominican 
Republic, 600. 

— cassavae, C. hcnningsU^ C. manihoiiSy and 
Sepiogloeim manihotis synonyms of, 144. 

on cassava, Mycosphaerella manihotis 

associated with, 531 ; occurrence in 
Belgian Congo, 530 ; in the Domini- 
can Republic, 584 ; in Malaya and the 
tropics, 144 ; in Zanzibar, 80; syno- 
nymy of, 144. 

— coj^dcola on coffee in the Dominican 
Republic, 128, 600 ; in Kenya, 298 ; 
in Trinidad, 737. 

— concors on potato, control, 625 ; occur- 
rence in Belgium, and France, 209 ; 
in India, 595; in U.S.A., 625. 

— cruenta on cowpea in the Dominican 
Republic, 128, 

— gossypina on cotton in Porto Rico, 
227. t^See also Mycosphaerella gossypina. ) 

— henningsii, synonym of G. cassavae, 
144. . 

— instahilis on pigeon pea in Porto Rico, 
599. 

— manihotis, synonym of C. cassavae, 
,144., 

— medicaginis on lucerne in U.S.A., 723. 

— menthicola on Mentha canadensis in 
U.S.A., 252. 

rmicunaecola on Stisolohium deeringianum 
in the Dominican Republic, 584. 
musarum on banana in Jamaica, 214, 

.654.''.' 

nicotianae on toba.cco, notes on , 255 ; 
occurrence in the Dutch E. Indies, 
653 ; in Kenya, 18; in the Philip- 
pines, 634 ; in Porto Rico, 255; in 
U.S.A., 216. 

paeoniae on Paeonia officinalis in U.S.A., 
252. 


[Cercospora'] personata on groundnut, con- 
trol, 18 ; notes on, 143 ; occurrence 
in the Dominican Republic, 600 ; in 
Dutch E. Indies, 652 ; in the Gambia, 
18 ; in W. Africa, 143. 
punicae on pomegranate in the Do- 
minican Republic, 519. 

— rhaponiici on rhubai’b in U.S.A., 252. 

— ricinella, see Cercosporina ricinella. 

j — roesleri on vine in Middle Asia, 175, 
207. 

— on Sesamum in the Dominican 
Republic, 584. 

— vaginae on sugar-cane in British 

Guiana, 346. • 

— vitiphyUa on vine in Middle Asia, 175, 
207. 

— viiis on vine in Middle Asia, 175. 

— zeae-maydis on maize in U.S.A., 252. 

CercosporelJa dominicana on Poriulaca oleracea 

in the Dominican Republic, 519. 

Cercosporina ricinella on Ricinus coyyimunis 
in the Dominican Republic, 584. 

Cereals, bacterial diseases of, 218. 

— , rusts on, estimation of damage by, 
724. 

— , Ustilaginaceae on, estimation of 
spore load of, on grain of. 727. 

Cerehella on coffee in Brazil, 423. 

Cermnyces, conidial stage resembling, in 
Stereum necator, 593. 

Cerium, use of, against mildew of cotton 
fabrics, 556. 

Ceroplastes, Cepkalosporinm lecanii on, in 
Ceylon, 96. 

— , Spicaria javanica on, in Ceylon, 97. 

Ceroielium desynium, see Kuehneola desmium. 

Ckaetochloa lutescens, see Sefaria glauca. 

Chaetomella iritici on wheat in U.S.A., 251. 

Chaetomium kuntzeamm on cotton bolls 
from Nyasaiand, 92. 

Chaetopeltopsis on Hevea rubber in the 
East, 324. 

Chaetophoma citri f. hainensis on orange in 
the Dominican Republic, 189. 

— coffieicola on coffee in Brazil, 160. 

Chalaropsis thielaviouUs on lupin in Italy, 

672. 

^ Chancrina ", use of, against Neciria 
galUgena on apple in Chile, 747. 

Chelidoniummajus, Melampsora chelidoniipie- 
roiii on, in caeoma stage, in J apan, 528. 

Chemotherapeutical studies on cereal 
seed steeps, 410, 540, 619. 

— of disinfectants against Corticium 

solani on potato, 514. 

Chenopdohmi mur ale, attenuation of beet 
curly top virus by passage through, 
339. 

Cherry (Prunus avium and P. cerasus), 
Armillaria mellea on, in Canada, 1 47. 

— bacterial disease of, in England, 277. 

— , — shot hole disease of, in England, 
' 278. 

— , Cladosporium epiphyllum on, in the 
Dominican Republic, 684. 

— , CLasterospormm carpopfiilum on, see 
Coryneum beijerinckii. 

Coccomyces hiemalis on, in U.S.A., 21, 
501, 677. 
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[Cherry], Coryneum beijerinckii on, notes 
on, 109, ^77 ; occurrence in Middle 
Asia, 175 ; in Swit 2 erland, 277 ; in 
U.S.A,, 109 ; varietal susceptibility to, 
109. 

— , Diboinjon morbosum on, in Canada, 
147. 

— , Gmmonia erylhrostoma on, control, 
616 ; notes on, 3S1 ; occurrence in 
England, 278 ; in France, 305, 331 ; 
in Germany, 615. 

— gummosis in Chile, 747. 

— , Monilia oregonensis om^ see Sderotinia 
cinerea. . 

— , Penicilliim on, in TJ.S.A., 41. 

— , Fhyllosticia pntnicola on, in Germany, 
616. 

— , Podosphaem oxyacanthae on, in Middle 
Asia, 1 75. 

— , Pseudomonas cerasi loraggi on, in 
U.S.A., 538. 

— , Uhizopus on, in U.S.A., 41. 

— , ScleTotinia cimrea oiy 10% \ control, 21, 
40, 501, 559 ; occurrence in Canada, 
147 ; in Denmark, 559 ; in Germany, 
673; in Middle Asia, 175; in U.S.A., 
21, 40, 501 ; varietal susceptibility to, 
21. 

— , — frmtigena on, in Middle Asia, 175. 
— , — xmdi on, in Italy, 15. 

— , small leaf of, in England, 278. 

— , T/iecopsora areolaia on, in JST orway, 197. 
Cheshunt compound, use of, against 
damping-off of seedlings in Scotland, 
752. 

Chestnut {Castaned)^ Blepharospora cambi- 
vora on, control, 681 ; cytology of, 586 ; 
notes on, 141 ; occurrence in France, 
141 ; in Italy, 174, 681 ; in South 
Europe, 586 ; relationship to Sapro- 
legnia, 586. 

— , Diplodia castaneae on, in Bulgaria, 

' 525. 

— , PJndothia parasitica on, notes on, 508, 
526, 642 ; occurrence in XJ.S.A., 80, 
457, 508, 526, 642, 706 ; resistance of 
basal shoots to, 457 ; varietal resis- 
tance to, 642, 706. 

— , Leptothyrhim castaneae on, in XJ.S.A. , 
81. 

— , ^ mal secco ’ of, in Sicily, 368. 

— , MeruUus lacrymans on wood of, in 
XJ.S. A., 588. 

— ^ Microsphaera quercina on. in France, 
652. 

— , Monochaetia pachyspora on, in XJ.S. A. , 81 . 
— , Mycosphaerella macuLiformis on, in 

U.S.A., 81. 

— , Scolecosporium fagi on, in XJ.S.A., 81. 
Chickpea, see Cicer arietimim, ' 

Chicory {Gichorium intyhus), PhytomoTias 
cichori on, in XJ.S.A., 275. 

— , — intyU on, in XJ.S.A., 275. 

— , Puccinia cichorn on, in Holland, 276, 
Chilli (Capsicum annuuMj C. frutescens, (7. 
grossmn), Actinomyces iotschidlowsMi on, 
in Russia, 647. 

— , Ascochyta hortorum on, in Italy, 15. 

— , Bacillus capsid on, in Italy, 208, 

— , — carotovorus on, 647 ; inIJ.S.A., 143. 


[Chilli], Cercospora capsid on, in the Do- 
minican Republic. 600. 

— , chlorosis of, in XJ.S. A., 597. 

— , Colletotrichum on, in XJ.S.A., 648. 

— , — nigrum on, can infect egg-plant, 
Phaseolus lunatus, squash, and tomato, 
403 ; occurrence in the Dominican Re- 
public, 600 ; in the Philippines, 403 ; 
in D.S.A., 648; study on, 403, 648; 
varietal resistance to, 403. 

— , Fusarium on, in the Dominican Re- 
public, 600. 

— *, Qloeosporium piperatum on, in XJ.S.A., 
149, 648. 

— , Glomerella cingulata can infect, 110. 

— , — piperata on, in XJ.S.A., 648. 

— , Haplocystis (?) vexans on, in the Argen- 
tine, 128. 

— , Macrospoi'ium on, in XJ.S.A., 82. 

— , mosaic from cucumber on, in XJ.S.A., 
143 ; from tobacco on, in XJ.S.A., 510. 
— , PhylopMhora melongenae can infect, in 
the Philippines, 206. 

— , Pythium butleri can infect, 213. 

— , — de Baryamm on, the Philippines, 
752. 

— , RUzoctonia solani can infect, in the 
Philippines, 753. 

— , Vertidlliumiracheiphilum on, in Italy, 
206. 

Chionaspis salicis, Cephalosporium {Acrosta-* 
lagmus) cocconm on, in England, 97. 
Chionodoxa, legislation controlling entry 
of, into XJ.S.A., 320. 

Chloramines and sodium carbonate, use 
of, against Bacterium pruni on j^each in 
U.S.A., 39. 

Chloride of lime, chemotherapeutical 
studies with, in Germany, 619. 

— , use of, against Bacterium fluorescens 
and Bact, xanthochlorum on potato in 
Russia, 574 ; against cereal diseases in 
Germany, 619 ; against Fusarium in 
the soil, in Russia, 312 ; against 
PlasmodiojJhora brassicae, in Germany, 
74 ; against Synchytrimn endobioticum 
on potato in U.S.A., 181. 

Chlorine solution, use of, against Asper- 
gillus niger on leather in XJ.S.A., 163, 
Clilorophoi, use of, against barley and 
oat smuts in XJ.S.A., 222; against 
XJstilago hordei on barley in Canada, 
535 ; against wheat bunt in Canada, 
535 ; in U.S.A., 721. 

Chloroplasts, mode of degeneration of,, 
in parasitized tissues, 763, 

Chlorosis of apple in England, 498 ; in 
Russiar 747. 

-- of bean in XJ.S.A., 597. 

— of beet in U.S.A., 597. 

— of chilli in U.S. A., 597. 

— of oats in XJ.S.A., 597. 

— of peach in Prance, 210, 305, 677. 

— of pineapple in Hawaii, 326 ; in Porto 
Rico, 236- 

— of plants in New Mexico, 406. 

— of Primula obconica in Germany, 669. 

— of spinach in XJ.S.A., 597, 

— of sugar-cane, control, 326, 387 ; notes 
on, 3 ; occurrence in British Guiana,. 
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3, B46; in Hawaii, 326, 387, 518; (?) 
in India, 212. 

Chlorosplenium aerugimsum on beech, birch, 
and oak, extraction of xyiindein from, 
200. 

Chomiephora on LocJmera rosea in Java, 
685. 

— persicaria on peaches in storage in 
U.S.A., 234. 

Chromic and chromaeetic acids, use of, 
against Ustilago avenae on oats in Ger- 
many, 170. 

Chrysanthemum, bacterial black spot of, 
in Poland, 714. 

— , VeriiciUium albo-airum on, in U.S.A., 
347. . 

— yellows, in U.S.A., 36. 

— - latifoUum, Bacterium iumefaciens on, in 
Czecho-Slovakia, 146. 

p- maximum, ScUrotinia sclerotiorum on, in 
U.S.A., 283. 

— — , Septoria le'ucanthemi on, in England, 
100. 

Chrysomyxa rhododendri on rhododendrons 
in New Zealand, 521. 

ChrysophlycUs endobiotica, see Synchytritim 
endobioticum. 

Cicadula sex-notata, incubation period of 
aster yellows virus in, 430 ; trans- 
mitting aster yellows in U.S.A., 36, 
188, 430. 

Cicer arietinum, Fusarium on, in Burma, 
345. 

, wilt of, in India, 595. 

Cichorium endivia, see Endive. 

— intybus, see Chicory. 

Cicinnobolus cesatii parasitic on the Ery- 
siphaceae, 314. 

— — parasitic on Sphaerotheca mors-uvae 
in Poland, 505, 

Ciferria coccothrinacis on Coccothrinaxargentea 
in the Dominican Eepnblic, 128. 

Cinchona, Capnodium brasiliense on, in 
Uganda, 17. 

— , Corticium salmonicolor can infect, 67. 

— , Moniliopsis aderholdi on, 193 ; Rhizo- 
ctonia solani distinct from, 193. 

— root rot of, in Java, 396. 

— ledgeriana, physiological disease of, in 
Burma, 212. 

Cineraria, (?) Botrytis cinerea on, in Ger- 
many, 302. 

Cinnamo'mum, Ganoderma pseudoferreum on , 
in Java, 54. 

— camphora, see Camphor. 

Ciprin B, dust, use of, against Pla$mox>ara 
wtoZa on vine in Germany, 79. 

Citron (Citrus medica), collar rot of, in 
Corsica, 549. 

— , GloeosporimYh UmeUicolumon, in Coi’sica, 
549. 

— ; Meliola pemigi on, in Corsica, 549, 

— , Pmidllmni dig iiatum on, in Corsica, 
549. 

— , — italicum on, in Corsica, 549. 

— , Phoma on, in Corsica, 549. 

— , Phytophthora ciiro%)hihora on, in Corsica, 
549, ' 

— , — parasitka on, in Corsica, 549. 

— , root rot of, in Corsica, 549. 


Citrus, AUernaria on, in S. Africa, 487. 

— , Amvillaria mellea on, in U.S.A. , 358. 

— , Bacillus citrimaculans on, in S. Africa, 
487. 

— , bark rot of, in the Philippines, 283. 
— , (?) BUpharospora on, in Corsica, 158. 
— , — cambivora on, in Sicily, 158. 

— blight in U.S.A., 717. 

— , (?) Botryosphaeria ribis, on, in U.S.A., 
358. 

— , Cladospjorium herbarum var. citricolum 
on, in U.S.A., 297, 717; psorosis 
distinct from disease caused by, 297, 
717. 

— , Colletotrichum gloeospjorioides on, in Porto 
Rico, 359 ; in Rhodesia, 596. 

— , Corticium salmonicolor on, in the Philip- 
pines, 283, 

— , BipiLodia natalensis on, in Porto Rico, 
359 ; in U.S.A., 159. 

— diseases, American text-book on, 
735. 

— dry root rot, in U.S.A., 358. 

— exanthema, in Egypt, 20. 

— , Glomerella cingidaia can infect, 110. 

— , greasy spot of, in Porto Rico, 359. 

— , gummosis of, in Egypt, 20 ; in 
U.S.A., 358. 

— leaf curl, in U.S.A., 717. 

— , ‘ mal secco ' of, in Sicily, 359, 368. 

— , Nematospora coryli on, in China, 
Japan, and the Philippines, 390. 

— , Oospora citri-aura^itii on, in Australia, 
296. 

■ — , — hyalmiila on, in the Dominican 
Republic, 189. 

— , Penicillium on, in Fiji, 215. 

— , — digitatum on, in S. Africa, 487 ; in 
U.S.A., 159. 

— , — italicum on, in S, Africa, 487 ; in 
U.S,A., 159. 

— , Pkomopsis citri on, control, 159, 360 ; 
occurrence in Egypt, 20 ; in Porto 
Rico, 359; in S. Africa, 487; in 
U.S.A., 159. 

— , Phyllostida longispora on, in the 
Dominican Republic, 189. 

— , Phytophthora on, in Fiji, 215; in 
Italy, 666 ; in Sicily, 158. 

— , — citrojMhora on, in Italy, 681 ; in 
S. Africa, 487 ; P. hibernalis mistaken 
for, in Australia, 296 ; toxicity of 
calcium cyanamide to, 681. 

— ^ — hibernalis on, in Australia, 89, 
295 ; in Portugal, 296. 

— , — pjarasitica on, (?) in the Philip- 
pines, 283. 

— •, Polysticfus on, in the Dominican Re- 
public, 600. 

— , Pseudomonas citri on, control, 280; 
legislation against, in Jamaica, 64 ; 
occurrence in the Philippines, 283, 
689; in U.S.A., 280, 421; over- 

wintering of, 421 ; phenology of, 420. 
— , — citriputeale on, control, 359, notes 
on, 358, 359, 487, 559 ; occurrence in 
Sicily, 359 ; in S. Africa, 487 ; in 
U.S.A., 358, 559. 

— , psorosis of, in S. Africa, 297, 487 ; in 
U.S.A., 297. 
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[Citrus], PythiacysHs citropMhora on, see 
Phytophthora citropliihom. 

— , ring blotch of, in S. Africa, 279, 487. 

— root rot in S. Africa, 487. 

— rots in W. Australia, 344. 

— scaly bark, Californian, see psorosis. 
Florida, see Cladosporium her’> 

harmn var. ciiricolum. 

■ — , Septohasidium on, in S. Africa, 487. 

— , Sporotrichum citri on, control, 360, 
377 ; legislation against, in Brazil, 
448 ; notes on, 29, 377 ; phenology of, 
420 ; occurrence in Porto Eico, 359, 
377 ; in Rhodesia, 596 ; in S. Africa, 
487 ; in tF.S. A., 29 ; specific suscepti- 
bility to, 29. 

— wilt, in U.S.A., 717. 

Ciini& aurantifolia, see Lime. 

— auraniium, see Orange. 

var. hergamia, Gloeosporiimi aurayi- 

tlorum on, in Italy, 699. 

— decimctnaj see Grapefruit, 

— ■ Umonum, see Lemon. I 

— mecUca, see Citron, Lime. | 

— noUlis, see Orange. 

— sinensis, see Orange. 

Cladochytri'am temie on iris in U.S.A., 81. 
Cladesporium on Aphis spiraecola, in U.S. A., 

552. 

— on avocado in U.S. A., 506. 

— on Opimtia in Australia, 303. 

— on tobacco in U.S. A., 9. 

— carpophilum on peach, in U.S. A., 504, 
616. 

— cucumeninim on cucumber in U.S.A., 
392. 

on melon in U.S.A., 679. 

— epiphyllum on cherry in the Dominican 
Republic, 584. 

— fuhtm on tomato, biology, 9; control, 
9, 634; occurrence in England, 634; 
in Germany, 9, 59 ; in Jamaica, 655 ; 
in U.S. A., 257 ; study on, 258. 

— herharumj growth of, on cotton sizing 
materials, 362, 363, 

on barley in Poland, 714. 

in fiax-sick soil in Russia, 100. 

— — on oats in Poland, 714. 

— (?1 on Prays oleellus on olive in Italy, 
750. 

— — on wheat in Italy, 355. 

— var. cUricolum on citrus, in U.S. A., 

297, 717 ; psorosis distinct from, 297, 
717. 

— mansoni on man in relation to ‘ black 
pinta ’ in Central America, 32. 

— vignae on eowpea, in U.S.A. , 76. 
Clarke’s wheat protectoi*, use of, against 

wheat bunt, in New Zealand, 541, 
Claskro$p)o-riiim carpo'philum, see Goryneum 
beijerinckii. 

— coffeamm on colfee in Brazil, 160. 
Clwciceps purpurea, Fusarium parasitizing, 

314. 

on Agropyron cristatum, A. Inernie, 

A, repens, and A. smithii in U.S.A., 217. 

oil barley in U.S.A., 217. 

, on Bromns inermis, B. marginattd^, 

> and B. secalinus in U.S.A., 217. 

on Badylis glomeraia in U.S.A,, 217, 


[Claviceps 'purpured] on Fhjmus condensatus 

in U.S.A., 217. 

on Hystrix hystrix in U.S.A., 217. 

on rye in Russia, 715 ; in U.S.A., 

217. 

on wheat in U.S.A., 217. 

Clematis (?), Puccinia triticina on, in aeci- 
dial stage in Spain, 658. 

CUtocyhe candicans in mushroom beds in 
Germany, 592. 

— gigantea in pastures in relation to 
^ fairy rinp ’ in England, 685. 

CUtoria cajanifoUa, Corticium solani can in- 
fect, 518. 

Clove {Eugenia cciryophyllata), obscure 
disease of, in Dutch E. Indies, 653, 
Clover (Trifolium), Apj hammy ces euteiches 
can infect, 201. 

— , CQlletotrichum trifolii on, pathogenicity 
of, 406; occurrence in U.S.A., 431 ; 
temperature relations of, 431. 

— , Erysiphe on, in Canada, 147. 

— , — polygoni on, in U.S.A., 282, 673, 
723 ; varietal susceptibility to, 673. 

— , Gloeosporium caulivorum on, in Eng- 
land and Wales, 469 ; in U.S.A,, 431 ; 
temperature relations of, 431. 

— , mosaic of, in U.S.A., 337. 

— , Rhizoctonia crocorimi on, in France, 
672. 

— , Sphaerulina trifolii can infect, 232 ; 
regarded as distinct from Pseudoplea 
briosiana, 232. 

Glysia amUguella, Spicaria fminosa var. 
terticilUoides on, said to be a form of 
Isaria farinosa, 97. 

Coal dust, soil applications of, against 
Botrytis cinerea and Moniliopsls aderholdi 
on ferns and ornamental plants in 
Germany, 683. 

— gas, toxic action of, on plants, 745.' 

— tar, usa of, against Bacillus amylovorus 
on fruit trees in U.S.A., 674; against 
Ceraiostomella fimhriata on Revea rubber 
in Dutch E. Indies, 692 ; against dry 
rot of timber in England, 397 ; against 
Revea rubber diseases in Dutch E. 
Indies, 630 ; against orange gummosis 
in India, 593 ; against VeriiciUium 
wilt of Acer spp. in Canada and 
U.S.A., 642. 

, diesel oil, lime mixture, use of, 

against Geratostomella fimbriaia on Revea 
rubber in Dutcii E. Indies, 692. 

oil, use of, as a timber preserva- 
tive in Germany, 397 ; toxic action of, 
68,397. (See also Creosote.) 

Cobra process of timber preservation in 
Germany, 589. 

Coccidiascus, closely related to Femaiospora, 

202 . 

Goccidiophthora variabUis synonym of Me- 
lanomma variabUis and Fectria diploa, 98. 
Ooccids, Cephalosporium coccidicolum on , 97. 

— in relation to virus diseases of potato, 
440. 

Coccobacillus acrldiorum on locusts in 
Greece, 596. » 

, Coccomyces hiemalis on chen*y in U.S.A., 
1 21, 501, 677. 
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[Gocccmyces'l lutescens on Primus seroiina in 
U.S.A., 392 ; Cylindrosporium pacli a 
stage of, 392. 

Coccothrinax argentea^ Ciferria coccothrinacis 
on, in the Dominican Republic, 128. 
Coco-nut {Cocos nucifera), bud rot of, con- 
trol, 79; notes on, 283, 346; occur- 
rence in British Guiana, 846; in Ma- 
laya, 79, 607 ; in Porto Rico, 283 ; in 
St. Lucia, 404. (See also Phytophthora 
palmiwra. ) 

— , Capnodium footii on, in the Philip- 
pines, 608. 

— (?) CoUetotrichum in the Philippines, 
608. 

, Coriicium penicillatiim on, control, 716; 
occurrence (?) in Fiji, 215, 716 ; in 
New Guinea, 136. (See also Thread 
blight of.) 

— , Diplodia on, in India, 594. 

— , — epicocos on, in the Seychelles, 18 ; 
in Zanzibar, 80. 

— , Fusarium on, in Zanzibar, 80. 

, Gheosporium on, in Zanzibar, 80. 

— , Grapliiola cocoma on, in Fiji, 215, 227 ; 

in the Southern Pacific, 227. 

— , grey blight of, in the Solomons, 227. 
— gumming and splitting of husk of, 
in Kenya, 17, 80 ; in the Philippines, 
608 ; ill Tanganyika, 17, 80 ; in Zanzi- 
bar, 80. 

— , lignification of the stem of, in Ma- 
laya, 79. 

— , little leaf disease of, in the Sey- 
chelles, IS ; in St. Lucia, 404. 

— , narrowing of the trunk (non-para- 
sitic) of, in the Philippines, 608. 

— , Nectria diploa on scale insects on, in 
Sierra Leone, 716. 

— , (?) Pestalozsia on. in the Solomons, 
227. 

— , — funerea f. typica on, in the Domini- 
can Republic, 189. 

— , — palmarum on, in Fiji, 215, 227 ; in 
Kenya, 18 ; in the Philippines, 608 ; 
in the Seychelles, 18 ; in Zanzibar, 80. 
— , Phytophthora on, in Ceylon, 147 ; in 
the Philippines, 608 ; in St. Lucia, 
404. (See also P. palmimra.) 

. — ^ — faheri on, see P, palmivora. 

— palmivora on, control, 283, 488 ; 
legislation against, in Jamaica, 63; 
in the Philippines, 640; notes on, 
718; occurrence in Fiji, 227; in 
the Philippines, 283, 608; in Porto 
Rico, 283, 488 ; in the Seychelles, 18 ; 
in U.S.A., 718; study on, 488. (See 
also Coco-nut bud rot.) 

— , Sphaeronema on, in Zanzibar, 80. 

— stem bleeding disease of,, in the Sey- 
chelles, 18; wet rot resembling, in 
the Southern Pacific, 227. (See also 
Thielaviopsis paradooca,) 

— , ■— discoloration of, in Malaya, 79, 

— Thielaviopsis paradoxa on, in Fiji, 215, 
227; in the Philippines, 608 ; in 
U.S.A., 718. 

— , thread blight of, (?) in Fiji and 
Southern Pacific Islands, 227. (See 
also Corticium penicillatum,) 


[Coco-nut], wrinkling of the leaves of 
(non-parasitic), in the Philippines, 
608. 

Codiaeum^ Rhizoctonia lataticola on, in 
Uganda, 16, 451. 

Coffee (Cqff'ea), Aegerita duthiei on, in 

Brazil, 423. 

— , Armillaria mellea on, disease resem- 
bling, in Kenya, 299. 

— jArtkrosporiumparasii icum on , in Ugan- 
da, 16. 

— black-tip of, in Kenya, 299. 

— , ‘ cafe choeho* of, in Brazil, 160, 422. 

— , Calonectria on, in Uganda, 16. 

— , Capnodium 'brasiliense on, in Kenya, 
298. 

— , Cercospora on, in Uganda, 16. 

— , — coffeicola on, in the Dominican 
Republic, 128, 600 ; in Kenya, 298 ; 
in Trinidad, 737. 

— , Cerehella on, in Brazil, 423. 

— , Chaetophoma coffeicola on, in Brazil, 
160. 

— , Clasterosporium coffeanum on, in Brazil, 
160. 

— , CoUetotrichum coffeanum on, see Glome- 
rella cingulata. 

— , — incarnatum on , in Brazil, imperfect 
stage of Glomerella coffeicola, 159. 

— , Coniothyrium coff’eae on, in Brazil, 160. 

— , Corticium holeroga on, in the Domini- 
can Republic, 519 ; in India, 361. 

— , — scdmonicolor on, in Kenya, 298. 

— , Cytosporina coffeicola on, in Brazil, 
pycnidial stage of Glomerella coffeicola^ 
159. 

— , die-back of, notes on, 475 ; occurrence 
in Kenya, 298 ; in Sumatra, 475 ; in 
Uganda, 16. 

—y Diplodia coffeicola on, in Brazil, 160; 
pycnidial stage of Glomerella coffeicola, 

159. 

— , Dothidea neivae on, in Brazil, 423. 

— , Femes lamaoensis on, disease resem- 
bling, in Kenya, 299. 

— , Fusarium rimicolum on, in Brazil, 
422. 

— , Gheosporium coffeigenum on, in Brazil, 
422. 

— , Glomerella cingulata on, in Kenya, 17, 
298. 

— , — coffeicola on, in Brazil, 159 ; Golleto- 
trichum incarnatum, Cytosporina coffeicola, 
and Diplodia coffeicola imperfect stages 
of, 159. 

— , H&mileia vastatrix on, in Fiji, 215 ; in 
Kenya, 298 ; in the Philippines, 639. 

— , Bendersonia coffeicola on, in Brazil, 

160. 

— , Lachnea hemisphaerica on, in Brazil, 

160. 

— , Meliola glabra on, in Ugaiida, 16. 

, Nectria coffeigena on, in Brazil, 160, 
422. 

— Omphalia ffavida on, culture of, 160 ; 
notes on, 736 ; occurrence in the Do- 
minican Republic, 600 ; in Jamaica, 
655 ; in 'Trinidad, 160, 736 ; perfect 
form of flavidum, 160. (See 

also Sphaerostilbe ffavida.) 
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[Coffee], Pedalozzia coffekola on, in Brazil, 
159. 

— , phloem necrosis of, (?) in British 
Guiana, 346. 

— , Piomiotes navarrae on, in Brazil, 423. 

— , Polyporus coffeuG on, associated with 
PseudoGOccus ciiri in Kenya, 299 ; in 
Uganda, 16. 

— , Pamularia goeldkma on, in Brazil, 
423. ' 

— , Bhizoctonia bataticola on, notes on, 16 ; 
occurrence in Kenya, 18. 299 ; in 
Uganda, 16, 451 ; K ImnelUfera a sy- 
nonym of, 451. 

— j ^ lamellifera on, see B. bataticola, 

— j — solani on, in Kenya, 18, 299. 

— , root rot in Brazil, 160 ; in Java, 396. 

— , BoselUnia on, in the Dominican Re- 
public, 600 ; in Porto Rico, 489 ; in 
Trinidad, 736. 

— — aquila (?) on, in St. Thomas Is- 
land, 150. 

— , — bumdes on, in Porto Rico, 377. 

— , ScUroHum bataticola on, see Bhizoctonia 
bataticola, 

— , — coffeicolum on, in Trinidad, 737. 

— , SphaerosUlbe Jlavida, on, in Brazil, 160 ; 

distinct from Brazilian 
form of, 161. (See also OmpJialia 

Jlamda, ) 

— , Stachylidiiini coffekola on, in Brazil, 
423. 

— , Stktis coffekola on, in Brazil, 160. 

— , Stilbum Jlavidum on, see OmpJialia 
Jlavida. 

— , thread blights of, in Trinidad, 736. 

— , VmikilUum ulbo-atnm on, in Brazil, 
422. 

— wilt in British Guiana, 346. 

Coix edidis, streak disease of, in Mauri- 
tius, 695. 

Cola acuminata, see Kola nut. 

Coleosporium adenocaidonis, C, madiae, C. 
occidental'll, and C. rihkola on pine in 
U.S.A., 252. 

— solidagink on aster in U.S.A,, 252. 

on pine in U.S.A., 252. 

on SoUdago in U.S.A., 252. 

— soncJii-arvensis on pine in U.S.A., 252. 

Coleus, Pythium de Baryanum, P. de Bai'ya- 

num var. pelargonii, and P. splendens, 
can infect, 35. 

Collar rot of citron in Corsica, 549. 

of orange, in Corsica, 549. 

CoUetoirichum, on cacao, in Uganda, 17, 

— on chilli in U.S.A., 648. 

— (?) on coco-nut causing gumming and 
and splitting in the Philippines, 608. 

— on cotton bolls in Trinidad, 668 ; in 
Uganda, 16. 

~ on Bevea rubber in Sierra Leone, 
345. 

— on Lochnera rosea in Java, 685. 

— on Melilotus alba var. annua in U.S.A., 
406. 

— on orchids, list of species of, 429. 

— on Piper belle in Bengal, 148. 

— on royal palm in U.S.A., 81, 

— on sugar-cane in U.S.A., 633. 

— atramentarium on potato, control, 65X*; 


notes on, 209, 469 ; occiiiTence in 
England, 469 ; in France, 209, 651 ; 
in Wales, 469 ; saltation in, 52, 183 ; 
study of, 52, 182, 447 ; synonymy of, 
124, 182, 447 ; varietal resistance to, 
448. 

[Colletotrichum atrawieniarium] on tomato 
in S. Australia, 213. 

— atrovirens synonym of 0. atramentarium, 
183. 

— bioldgicum synonym of C. atrcmeniarium, 
447. 

— cajani on pigeon pea in Porto Rico, 
599. 

— coffeanum, see Qlomerella cingulata. 

— falcatum on sugar-cane, control, 187 ; 
occurrence in the Dominican Republic, 
519; in Guadeloupe, 187; in India, 
595; in Mauritius, 695; in Queens- 
land, 386 ; varietal susceptibility to, 
386. 

— gloeosporioides, can infect avocado and 
mango, 110. 

, Gloeosporium UmetikoUim distinct 

from, 89. 

— — , Glomerella cingulata ascigerous 
stage of, 666. 

on avocado in U.S.A., 506. 

on citrus, in Porto Rico, 359 ; in 

Rhodesia, 596. 

— on grapeft^it in Jamaica, 655, 

on lemon in Sicily, 665, 736. 

on limes in Florida, 89 ; in rela- 
tion to wither-tip in Dominica, 89. 

— — on orange in Italy, 666 ; in H. S. 
Wales, 279 ; in S. Africa, 667. 

see also Glomerella cingulata. 

— grcmiinicohtm on sorghum in China, 
656. 

— incarnaium, eonidial stage of Glomerella 
coffekola, on coffee in Brazil, 159. 

— lagenarium on cantaloupe in U.S.A., 
340. 

on cucumber in Russia, 70. 

— — on melon in Russia, 70 ; in U.S.A., 
679. 

on watermelon in Russia, 70; in 

U.S.A., 340. 

— lindemiiiJiianum on beans, biologic 
forms of, 6)45 ; notes on, 377 ; occur- 
rence in Holland. 645 ; in Uganda, 
17 ; in U.S.A., 203, 475 ; varietal re- 
sistance to, 203. 

— lineola, see G. graminicolum. 

— Uni in flax-sick soil in Russia, 100. 

on flax, comparative studies of Fu~ 

sarium Uni and, 623 ; parasitism of, in 
U.S.A., 366. 

— luxifiGum on cacao in St. Thomas Is- 
land, 149. 

— maculans, Vermicularia maculans re- 
named, 124. 

— minutum, Vermicularia minuta re- 
named, 124. 

— nigrum, facultative parasitism of, 
622. 

— (?) — on chilli, can infect eggplant, 
Phaseolus lunatics, squash, and tomato, 
403 ; occurrence in the Dominican 
Republic, 600 ; in the Philippine.s, 



GENERAL INDEX 


799 


403; in U.S.A., 648 ; studies on, 403, 
648. 

IColletotnchwm] omnivorum on Aspidistra 
lurida in Italy, 670. 

— orthosporum, Vermicularia ortkospora re- 
named, 124, 447. 

— pisi on peas in U.S.A. , 69. 

■ — ricini on Ricinus communis in Ceylon, 
136. 

— solanicolum synonym of C, atramen- 
tarium^ 124. 

— tahificum synonym of G, atramentarium, 
124, 182. 

— triJbUi on clover, pathogenicity of, 
406 ; occurrence in tJ.S. A., 431 ; tem- 
perature relations of, 431. 

on lucerne in XJ.S.A., 406. 

— mnillae (?) on vanilla in Brazil and 
Ceylon, 429. 

Colloidal clays as emulsifiers for mineral 
oil sprays, 115. 

— copper dusts, use of, against UsUlago 
avenae and U, levis on oats in New Zea- 
land, 484. 

— — hydroxide as a fungicide, 149, 
720. 

mixtures, use of, against Plasmo- 

para riiicola on vine in Switzerland, 
276. 

— fungicides, 46. 

— sulphur, preparation of, 237, 375. 

, toxic action of, 376. 

— , use of, against Glomerella cingulaia 

on apple in U.S.A. , 497 ; against bar- 
ley and oat smuts in U.S.A., 603, 604 ; 
against Venturia inaequalis on apple in 
U.S.A., 237, 376. 

CollyUa velutipes on ornamental trees in 
U.S.A., 394. 

Colocasia, Gorticium solani on, in Egypt, 
19. 

— , Phytophihora colocasiae on, in China, 
India, Japan, and Java, 341; in the 
Philippines, 341, 648. 

Colorado disease of banana in Honduras, 
617. 

Conifers, ArmiUaria mellea on, in U.S.A., 
394. 

— , Botrytis cmerm on seedlings of, in 
Norway, 198. 

damping-off of seedling, in U.S.A., 61. 

Pomes ptinicola on, in Canada, 527; 
toxicity of zinc chloride and sodium 
fluoride to, 397. 

—yPusarium on seedlings of, in Norway, 
198 ; in U.aA., 61. 

— , Bypoderma on, in Germany, 709. 

— , BypodermeUa spp. on, in Germany, 
709; in U.S.A., 80. 

> — , Pesialoszia hartigii on seedlings of, in 
Norway, 198. 

— Phoma aUetina OJi^ synonymy of, 259. 

— , — pithy a on, synonymy of, 259. 

— , Phytophihora omnivora on seedlings of, 
in Norway, 198. 

• — , Pythium de Baryanum on seedlings of, 
in Norway, 198 ; in U.S.A., 61. 

tumours of, 62. 

see also Pir^ Xarch, Pine, Spruce, 
and generic names. 


Coniophora cerebella on timber in England, 
396 ; in Russia, 588. 

Goniospotium arundinis var. secalis on rye 

in Poland, 714. 

— gecevi, synonym of Basisporium gah 
larum, 87. 

Coniothecium on apple in U.S.A., 282. 

— chomatosponim on apple in England, 

470. 

-on pear in England, 470. 

Goniothyrium on raspberry in England, 
343. 

— coffeae on coffee in Brazil, 160. 

— concentricum on Agave in Switzerland, 
302. 

— — on Basylinon and Dracaena in 
Switzerland, 302. 

on Fourcroya in Switzerland, 302. 

on yucca in Switzerland, 302. 

— diplodiella on vine in Switzerland, 
277, 649. 

— negundinis on Acer negundo in U.S.A., 
251. 

Gonvallaria, legislation controlling entry 
of, into U.S.A., 320. 

— majalis, see Lily of the valley. 

Gonvolvulus (Galysiegia) septum, amoebae in 

latex of, in Canada, 183. 

Copper acetates, toxic action of, on 
wheat bunt spores, 154. 

, use of, against UsUlago avenae on 

oats in U.S.A., 856, 857; in Western 
Australia, 661 ; in France, 220 ; in 
U.S.A., 414. 

— calcium carbonate dust, use of, 
against wheat bunt in Canada, 535. 

— carbonafe dusts, cost of, 415. 

— — , effect of, on germination of oats, 
157; on yield of wheat in Denmark, 
412. 

, injury to onion by, in U.S.A,. 656. 

, stimulatory effect of, 222. 

, use of, against barley smuts in 

U.S.A., 221 ; against cereal diseases 
in Germany, 729 ; against foot rot of 
wheat in India, 594 ; against Sphace- 
lotheca sorghi on sorghum in India, 
594 ; against Taphrina deformans on 
peach in U.S.A., 475 ; against Urocystis 
cepulae on onion, in U.S.A., 656 ; 
against UsUlago avenae on oats in New 
Zealand, 484 ; in U.S.A., 221, 366, 357 ; 
against U. bromivora on Brom^s seca~ 
linus in U.S.A., 656 ; against U. Iiordei 
on barley in Canada, 535 ; against 
U. Zms on oats in Canada, 535,603 ; in 
New Zealand, 484 ; in U.S.A., 221, 
603 ; against (?) Z7. mida on barley in 
U.S.A., 597; against wheat bunt in 
Canada, 535, 602; in France, 220 ; in 
New Zealand, 541, 542; in Queens- 
land, 286 ; in N. S. Wales, 601 ; in 
Sweden, 26 ; in U.S.A., 20, 220, 221, 
281, 414, 472, 601, 656, 721, 728 ; in 
Wales, 412 ; in Western Australia, 
.287, 601, 661 ; against wheat diseases 
in Denmark, 412. 

! , utilization of wheat treated by, as 

' poultry food, in Western Australia, 

I . '287.,.. . 
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[Copper] chloride, effect of tempera- 
ture on efficacy of, 154, 

— — , toxic action of, on wheat bunt 
spores, 153. 

— , colloidal, see Colloidal. 

— -dephosphorated slag dust, use of, 
against wheat bunt in France, 221. 

dioxide, use of, against Plasmopam 
viticola on vine in France, 310. 

— dusts as fungicides in Italy, 355 ; in 
U.S.A., 355, 473. 

— lime dusts as fungicides, in Canada, 
535 ; in France, 221 ; in Germany, 
239 ; in Queensland, 169; in XJ.S.A., 
22, 38, 46, 82, 322, 356, 382, 473, 507, 
625, 679, 719. 

mercuric chloride dusts, use of, 
against Usiilago avenae and U. levis in 
U.S.A., 357, 415. 

— . mercury dusts, cost of, 415. 

— nitrate, toxic action of, on wheat 
bunt spores, 154. 

— - oxychloride, use of, against wheat 
bunt in Western Australia, 661. 

- — salts as seed disinfectants against 
wheat bunt in Germany, 728. 

, toxicity in relation to albumin 

coagulating capacity of, 47. 

— stearate, use of, against wheat bunt 
inU.S.A., 281, 414. 

— sulphate, adsorption of, by wheat 
bunt spores, 154. 

, soil treatment by, against reclama- 
tion disease (yellow tip) of oats in 
Holland , 121, 543; against Eosellinia 
(?) aquila on spruce in Scotland, 140, 
141; against yellowing of Picea exceba 
in Germany, 456. 

— — -manganous chloride soil ti’eat- 
ment against grey speck of oats in 
Germany, 733. 

, stimulatory effect of, on wheat, 

602. 

, toxic action of, 154. 

, dehydrated, use of, against wheat 

bunt in Canada, 535 ; in France, 221 ; 
in Western Australia, 661. 

sulphur dust, preparation of, 507. 

— -wood ash dust, use of, against 
wheat bunt, in France, 221. 

Coppercarb dust, use of, against Taphrina 
deformans on peach in XJ.S.A., 38. 

— -lime-lead dust, use of, against apple 
scab in XJ.S.A., 38, 

Cor chorus, see J ute. 

Core breakdown in pear in XJ,S.A., 108. 

Coriolus hirsutus on apricot in France, 305. 

Cork disease of apple in XJ.S.A., 474. 

Cork packing for grapes, Botryiis cin^rea, 
PenicilUum spp SLiid Ehizopus nigricans 
on, in Victoria, 718. 

Corky core of apple in British Columbia, 
147, 536. 

Corona 610, use of, against wheat hunt 
in Canada, 536. 

— 620, use of, against barley and 
oats smuts in XJ.S.A., 222; against 
Ehizoctonia on turf in XJ.S.A., 742 ; 
against wheat bunt in Canada, 536 ; 
in XJ.S.A., 656, 


[Corona] 640, use of, against Ehizoctonia 
on turf in XJ.S.A., 742 ; against wheat 
bunt in Canada, 536 ; in New Zea- 
land, 541, 542 ; in U.S.A., 603. 

— 640-S, use of, against oat smuts in 
XJ.S.A., 608, 604 ; against wheat bunt 
in New Zealand, 541, 542 ; in XJ.S.A., 
603. 

‘ Coronite ’ paper, against apple scald in 
U.S.A., 744. 

Corticiim on Amherstia in Ceylon, 148. 

— on conifer seedlings in XJ.S.A., 61. 

— on tea in India, 7. 

— on timber in Eussia, 588. 

— sp. 1, on tea in India, 136. 

— sp. 2, on tea in India, 137. 

— invisum on Calophyllum biirmanni, Ilemi- 
desmus indicus, and Oxyanihus tubiflorus 
in Ceylon, 135. 

on tea, conti’ol, 136, 137 ; formerly 

identified as C. theae, 136; occurrence 
in Ceylon, 135; in India, 136, 137. 
on Vernonia scariosa in Ceylon, 135. 

— Poleroga on coffee in the Dominican 
Republic, 519 ; in India, 361. 

— pe7vicillatum on coco-nut, control, 716 ; 
occurrence (?) in Fiji, 215, 716 ; in 
New Guinea, 136. (See also Thread 
blight.) 

— permgum on ErythroxyMi coca in Ceylon, 
135. 

— quercmim on beech wood in France, 
269. 

— salmonicolor can infect Acacia leucophloea, 
Butea monosperma, Cassia siamea, Leucaena 
glauca, Pithecolobitm dulce, Schleichera 
oleosa, and Tamarindus indica in Java, 
457. 

on cacao in Brazil, 349. 

on Cinchona in Dutch E. Indies, 67, 

on citrus in the Philippines, 283. 

on coffee in Kenya, 298. 

on Crotalaria anagyroides in Dutch 

E. Indies, 475,652. 

on. Hevea rubber in the Amazon 

Valley, 690 : in Dutch E. Indies, 323, 
653. 

on tea (?) in India, 137 ; in Java, 

585. 

on teak in Dutch E. Indies, 67, 

457. 

on Tep/irosiain Dutch E. Indies, 67. 

on Tephrosia Candida in Dutch E. 

Indies, 585, 652. 

— solani can infect Albizzia molucca^ia 
and beans, 517 ; cabbage, 19; Calapo- 
gonium mucunoides, 61$ ; carrot, 19; 
Cassia hirsuta, Oentrosema pubescens, Cli- 
toria caja^iifoUa, cotton, 518 ; cowpea, 
19, 518 ; Crotalaria incana, C. verrucosa, 
Polichos lahlab, GUricidia maculaia, 618 ; 
groundnuts, 19, 518; Hibiscus esculentus, 
19; Indigofera arrecta nnd. I,sumatrana, 
518 ; lettuce and lucerne, 19 ; 

alba YB.r. annwa, 518 ; peas, 19 ; Phdseo- 
lus lunatus, 618 ; rsidish^ Eicinus com* 
munis and sesame, 19 ; Sesbania aculeata, 
Tephrosia ca^idida, T, hookeriana, and 
tobacco, 518; vegetable marrow and 
watermelon, 19. 
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\_OorUcmm solant] on bean iiv Egypt, 19. 

— — on beet in S. Africa, 279. 

on bersim in Egypt, 19. 

on Colocasia in Egypt, 19. 

on cotton in Egypt, 19, 

— • — on cress seedlings in Egypt, 19, 

on groundnut in Ceylon, 517. 

on Hibiscus esculenius in the Philip- 
pines, 753. 

on mustard seedlings in Egypt, 

19. 

on peas in XT.S.A., 69. 

— -™ on potato, chemotherapeutical 
studies of fungicides against, 514 ; 
control, 625, 627 ; occurrence in Ger- 
many, 514, 628; in India, 213; in 
U.S.A., 625, 627, (See also Rhizoctonia 
solcmi.) 

on rice in Ceylon, 518. 

— — on Vigna oUgosperma in Ceylon, 
517 ; in the Dutch E. Indies^ 652 ; in 
Java, 275, 517. 

— siemnsii on pear in U.S.A., 718. 

— iheae on tea, C. innsum formerly mis- 
taken for, in India, 136 ; (?) occux-- 
rence in India, 137. 

— mgumj see Corticmm solani, 

Gorvusine, use of, against wheat bunt 

in England, 602. 

Corydalis inscissa, Caeoma of Melampsora 
cheUdonii-pierotii on, in Japan, 528. 
Corylus, abortion of, 118. 

— , Armillaria mellea on, in England, 278. 
Coryneum beijerinckii in Greece, 15. 

on almond in Middle Asia, 175, 

— — on apricot, notes on, 109 ; occur- 
rence in France, 305 ; in Middle Asia, 
175 ; in U.S.A., 109 ; vaidetal suscepti- 
bility to, 109. 

on cherry in Middle Asia, 175 ; in 

Switzerland, 277 ; in XJ.S.A., 109. 

on peach in France, 305, 677 pin 

Middle Asia, 175 ; inU.S.A., 109, 473. 

on plum in Middle Asia, 175. 

on stone fruits in U.S.A., 109. 

— (?) kunzei on oak in XJ.S.A. , 81. 

— - microstictum on apple in Russia, 747. 

— modofdum, see Melanconis modonia. 

— ruborum on blackbeiTy in XJ.S.A., 282. 

— salicis on Salix in New Zealand, 707. 
Cosau, use of, against apple and goose- 
berry mildews in Germany, 673; 
against apple and pear scab in Switzer- 
land, 498; against oak mildew in 
Gei'many, 673. 

CossuSf Spicaria cossus on larvae of, 97. 
Cotton (Gossypium)^ Aecidium gossypii on, 
in U.S.A., 82. 

— , Alternaria on, in Nigeria, 425 ; in 
XJ.S.A., 82, 599. 

--^pAscochyta gossypii on, in XJ.S.A., 599, 

722.. 

— , Aspergillus niger on bolls of, in XJ.S. A., 

425.. ' ■ 

— , bacterial boll rot of, in Haiti, 638 ; 
in Trinidad, 668. 

— , Bacterium erimnse on, in Armenia, 
162." 

Ibknisi on, in Armenia, 162. 

— , — malvacearum on , control, 82, 92 ; 

■ ' E 


occurrence in the Argentine, 161 ; in 
Fiji, 716 ; in Nigeria, 425 ; in Rhodesia, 
596 ; in Sierra Leone, 345 ; in D.S. A., 
82, 718 ; soil alkali in relation to, 82. 

[Cotton] boll shedding due to insufficient 
water supply in Porto Rico, 299. 

— , Botryosphaeria rihis on, formerly 
identified as R. fitligmosaj in XJ.S.A., 
90. 

— , Cephalosporium on bolls of, from 
Nyasaland, 92. 

— , Cercospora gossypina on, in Porto Rico, 
227. (See also Mycosphaerella gossypina.) 

, Chaetomium kunizeanum on bolls of, 
from Nyasaland, 92. 

— , Colletotrichum on, in Trinidad, 668; 
in XJganda, 16. 

— , Corticium solani can infect in Ceylon, 
517 ; occurrence in Egypt, 19. (See 
also Rhizoctonia solani.) 

— , Biplodia gossypina on bolls of, R. 
yiatcdensis morphologically identical 
with, 90 ; in Porto Rico, 227, 299 ; 
Physalospora gossypina perfect stage of, 
90. 

— , Eremothecimn cymbalariae on, Hemato- 
spora B of Nowell identified as, 389 ; 
occurrence in the West Indies, 389 ; 
systematic position of, 202. 

— , Fusarium boll rot of, in Nigeria, 424, 
425; in Porto Rico, 227. 

— , root disease of, in Poi*to Rico, 
227. 

— , — wilt of, notes on, 20, 594 ; occur- 
rence in Egypt, 20 ; in India, 489, 
594 ; varietal resistance to, 489, 594. 
(See also F. rasinfectum. ) 

— , — moniliforme on, see Gibberella monili- 
formis. 

— , — vasmfecium on, control, 30, 426 ; 
notes on, 20, 30, 425 ; occurrence in 
Argentine, 161 ; (?) in Burma, 344 ; in 
Egypt, 20 ; in India, 768 ; in XJ.S.A., 
30, 425, 426, 718, 722; varietal resis- 
tance to, 718, 722. 

— , Gibberella moniliformis on bolls of, in 
Queensland, 30 ; on seed of, in Queens- 
land, 550. 

— , Glomerella gossypii on, control, 90, 
737 ; notes on, 424, 425 ; occurrence 
in the Argentine, 161 ; in Ceylon, 
148; in China, 657 ; in Nigeria, 424, 
425 ; in Porto Rico, 227 ; in U.S.A., 
90, 737 ; study on, 90, 787. 

— Helminthosporiuyn gossypii on, in Porto 
Rico, 423. 

— , Kuehneola desmium on, in Porto Rico, 
227, 392. 

— , — gossypii on, see K. desmium. 

leaf roll (physiological) in Nigeria, 
424. 

— j Melanospora zamiae on bolls of, from 
Nyasaland, 92. 

— mosaic in Haiti, 538. 

■—j Mycosphaerella gossypina on, in Fiji, 
216. (See also Cercospora gossypina.) 

Nematospora spp. A, B, C, D, of Nowell 
on, named Spermophthora gossypii j Ere- 
mothecium cymbalariae, N. gossypii, and 
N. corylij respectively, 389, 

1 ■ 



802 


GENERAL INDEX 


[Cotton, Nematospora] coryli on, N. species 
D of Nowell identified as, 390 ; Nesara 
viridula associated with, 390 j occur- 
rence in the W. Indies, 390. 

— , — gossypii on bolls of, K sp. C of 
Nowell identified as, 389 ; occurrence 
in Africa and the Lesser Antilles, 389 ; 
in Nigeria, 424 ; (?) in Nyasaland and 
Tanganyika, 92 ; study on, 389. 

— , Neocosmospora vasinfecta on seedlings 
of, in Middle Asia, 175. 

— , Oedocephalum on bolls of, from Nyasa- 
land, 92. 

— Ovulariopsls gossypii on, in St. Vincent, 
215. 

— , Phyllosticta malkoffii on, in Bulgaria, 
519. 

— , Phymaiotrichumomnivorum on, control, 
362, 426 ; notes on, 362, 405 ; occur- 
rence in U.S.A., 362, 405, 426. 

— , Physalospora gosstjpma on, in U.S.A., 
718. 

— , Phytophthora boll rot of, in St. 
Vincent, 215. 

— , Bamularia areola on, in Porto Rico, 
227 ; in Uganda, 16. 

— , PJimotrichum tenellum on bolls of, from 
Nyasaland, 92. 

— . ^BMzoctonia on, in India, 594 ; in 
U.S.A., 30, 718. 

— , — dataticola on, in Egypt, 19 ; Sclero- 
fium hataticola renamed, 20. 

— , — solani on, in the Argentine, 161. 
(See also Cmdicium solani.) 

— root rot, in India, 595. 

— , Sclerotium rolfsii on, in ? Porto Rico, 
227 ; in St. Vincent, 215. 

— ^ shedding in Nigeria, 424. 

— , Spermophthora gossypii on, Nematospora 
A of Nowell named, 389 ; occurrence 
in the W. Indies, 389. 

— , Stachybotrys lobulata on bolls of, from 
Nyasaland, 92. 

Cotton, raw and textile, Aspergillus sp. , A. 
Jlavus, and A. niger on, cultural study 
of, 362. 

^ Cladosporium herbarum on, cul- 
tural study of, 362, 363. 

— ^ j deterioration of, by micro- 

organisms, 99, 556. 

— ^ j Fusarium on, cultural study 

of, 362, 363. 

^ Penicillium on, cultural study 

of, 362, 863. ' 

, Rkizopus arrliizus on, cultural 

study of, 362, 363. 

— sizing and finishing materials, growth 
of mould fungi on, 362, 363. 

Cowpea {Vigna sinensis), Bacterium tabacum 
on, in U.S.A., 8. 

— , — vignae on, in U.S.A. , 401. 

— Cercospora cruenta on, in the Domini- 
can Republic, 128. 

— , Cladosporium vignae on, in U.S.A., 76. 

— , Gorticium solani can infect, 19, 518. 

— , Fusarium aduncisporum on, in U.S.A., 
462. 

— , — martii phaseoli on, in U.S.A., 462. 

— , — tracJieiphihm on, in U.S.A., 463. 

— , Nematospora coryli on, in U.S.A., 202. 


[Cowpea, Nemafospord] phaseoli on, see N. 
coryli. 

— , Pythium de Baryanum on, in the Philip- 
pines, 752. 

— , Rhisoctonia hataticola on, in Egypt, 19 ; 
Sclerotium hataticola renamed, 20. 

— , Spermophthora gossypii on, Nematospora 
species A of Nowell named, 389 ; oc- 
currence in the W. Indies, 389 ; study 
on, 390. 

Cranberry {Vaccinium macrocarpon), false 
blossom of, in U.S.A., 565. 

Crataegus^ Fames conchatus on, in U.S.A,, 
265. 

— , — pomaceus f. craiaegi on, in U.S.A., 
265, 267. 

— , Podosphaera oxyacanthae on, specializa- 
tion of, 747. 

— monogyna, Lophodermium hysierioides on, 
in France, 331. 

Crataemespilus grandiflora, Podosphaera 
oxyacanthae on, specialization of, 747, 

Creoline, use of, against Ilevea rubber 
diseases in Dutch E. Indies, 631. 

Creosote, toxic principles of, 39k 

— , use of, as a timber preservative, 23, 
200, 399, 528, 642, 710; against Ilevea 
rubber diseases in Dutch E. Indies, 
630 ; against Bacillus amylovorus on 
fruit trees in U.S.A,, 674 ; against 
Yerticillium wilt of Acer in Canada and 
U.S.A., 642. 

— and petroleum, use of, as a timber 
preservative in U.S.A., 899. 

Cress, see Lepidium sativum. 

Cresylie acid, use of, for soil sterilization, 
in England, 751. 

Crinkle of Japanese plum in Western 
Australia, 676. 

Crocus, legislation controlling entry of, 
into U.S.A., 820. 

Cronartium ' asclepiadeum' in Norway, 197. 

— pini on pine, in Norway, 197, 

— ribicola on cuiTants in Norway, 197 ; 
viability of spores of, 262, 395. (See 
also Ribes.) 

— — on pines, control, 65, 80, 261; 
germination of teleutospores of, 262; 
infection by, 262 ; notes on, 261, 508, 
526 ; occurrence in Canada, 526 ; in 
Germany, 261, 639 ; in Norway, 197 ; 
in U.S.A., 65, 80, 262, 263, 508 ; phe- 
nology of, 262 ; Ribes eradication 
against, 6^ 80, 261 ; varietal suscepti- 
bility to, 261, 263, 639. 

on Ribes, control by eradication, 65, 

80, 261 ; occurrence in Canada, 526 ; 
viability of spores of, in U.S.A., 394. 
(See also Currants.) 

, Tuberculina maxima on, 314. 

Grotalaria, Sclerotium zeijlanica on, in Cey- 
lon, 148. 

— agatiflora, Aecidium crotalariae on, in 
Uganda, 17, 

— anagyroides, Corticium salrhonicolor on, 
in Dutch E. Indies, 475, 652. 

, Sclerotium rolfsii on, in Dutch E. 

Indies, 652. 

— — , Septohasidium bogoriense on, in 
Dutch E. Indies, 253, 475 , 652. 


GENERAL INDEX 


803 


[Crotalaria] incana, Corticium solani can 
infect, 518, 

^juncea, leaf curl of, in Butch E . Indies, 
652. 

, Sderotium rolfsii on, in Butch E. 

Indies, 652. 

— usaramoensis, Fusarnim on, in Sumatra, 
254. 

j — incarnatum on, in Java, 254. 

^ Parodiella spegazzinii on, in Butch 

E. Indies, 652 ; in Sumatra, 254. 

ScleroUiim rolfsii on, in Butch E. 

Indies, 253, 652. 

— verrucosaj Corticium solani can infect, 
518. 

Crown and root injury of apple in 
U.S.A., 39, 498. 

— disease of oil palm in Butch E. Indies, 
653 ; in Malaya, 79. 

— gall, see Bacterium tumefaciens. 

— rot of lucerne in U.S.A., 538. 

— — of walnut in U.S.A., 20. 

Oruciferae, Plasmodiophora hrassicae on, in 

Eussia, 529. 

— , Pythium de Baryanum on seedlings of, 
in Germany, 271. 

Crude oil as a soil disinfectant against 
potato wart, in XJ.S.A., 181. 

and zinc chloride as a timber pre- 
servative, 710. 

Crumenula pinicola on pine in Norway, 
197. 

Cryptococcus in relation to ‘ black tongue ^ 
of man, 301. 

— in relation to epidermomycosis of the 
foot, 610. 

— of furunculosis of man, named Monilia 
castellaniC 98. 

— farcinimosus on the horse, notes on, 
554, 739; preventive inoculation 
against, 365 ; I’e named Endomyces far- 
cinimosus, 739. 

— laryngitidis on man in Italy, 609. 

— . Unguae-pilosae in relation to ‘ black 
tongue’ of man, 301. 

— macroglossiae renamed Mofiilia macro- 
glossiae, 98. 

— mirandei on the ass, 554. 

— uvae on man in Italy, 609. 

Crypto diaporihe salicella on SaKx in New 
Zealand, 707. 

Cryptomeria, Phomopsis juniperovora on, in 
U.S.A., 80. 

Cryptosporella vUicola, nature of seoleco- 
spores of, 331. 

— — on vine in U.S. A., 471. 

Cryptostictis pdeoniae on Paeonia officinalis 

in U.S.A., 251. 

— woZae on Viola, in U.S.A., 251. 

Ctmomyces serratus in relation to the 

dermatophytes, 553. 

Cucumber {Cucimis sativus), BacUlas tra- 
cheiphilus on, in U.S.A., 340, 

— , bacterial rot of orchids can infect, 

■■ ■'613, . 

— , Bacterium lacrymans on, in U.S.j!|..,340. 

• — , Cladosporium cucumerinum on, in 
U.S.A., 392. ■ 

— , Colletotrichum lagenarium on, in Russia, 

■■■■'70.: ■■• 


[Cucumber], Erysiphe cichoracearmn on, 

in the Crimea, 70. 

— , (?) heat canker of, in U.S.A., 282. 

— mosaic, control, 281, 340, 341 ; hosts 
of, 142, 509 ; incubation period of, 
509 ; occurrence in England, 646 ; in 
U.S.A., 142, 281, 340 ; overwintering 
of, 143, 340, 341 ; Physalis and tomato 
mosaics compared with, 754 ; Physalis 
eradication against, 340, 341 ; sym- 
ptoms on differential hosts, 510 ; trans- 
mitted hy jLphis gossypii, 142, 281, 340 ; 
transmitted by Biahrotica dmdecimpun- 
ctata, and B. vitiata, 142 ; viability of, 
509. 

— , Phytophthora on, in England, 646. 

— , PseudopeA'onospora cubensis on, in Ger. 
many, 752, 

— , Pythium aphanidermatitm on, control, 
72 ; occurrence in U.S.A., 71, 73, 465 ; 
taxonomy of, 71. 

— , — de Baryanum var. pelargonii and P. 
splendens can infect, 35. 

— , Sclerotinia on stored, in U.S.A., 269. 

— , Scolecotrichum melophthorum on, in 
Eussia, 715. 

— , seedling blight of, in U.S.A., 282. 

— , Spha&fotheca humuli on, in Eussia, 

715. 

— , Sporodesmium mucosmn on, in Eussia, 
715. 

OuGumis melo, see Cantaloupe, Melon. 

— sativus, see Cucumber. 

Cucu7'blta; see Squash. 

— pepo, see Vegetable marrow. 

Cucurbitaceae, Erysiphe cichoi^aceaTutn on, 

in the Crimea, 71. 

— , mosaic of, in U.S.A., 142. 

— , Pythium butleri on, in India, 213. 

— Sphaerotheca himuU on, in Middle 
Asia, 175. 

— var. fuliginea on, in the Crimea, 

71. 

Citpressus, PhQ7no2ms junqoe^'ovoi'a on, in 

U.S.A., 80. 

— Jbenthami and C. macrocarpa, Rhizoctonia 
bataticola on, in Uganda, 16, 451. 

Cuprosan injury to apple and pear in 
Switzerland, 497. 

Curculionid, Beauveria on a, 427. 

Curl of hops in Czecho-Slovakia, 127. 

Curly dwarf of tomato in U.S.A., 452. 

— leaf of beet, attenuation of virus of, 
by passage through Chenopodium murale, 
Rumex crispus, Stellaria media, and Suaeda 
moquini, 339 ; can infect beans, 272 ; 
notes on, 75, 272, 460 ; occurrence in 
the Argentine, 272 ; in U.S.A., 75, 
339, 460 ; study on, 339 ; transmission 
by AceratogaUia sangui7iolmta, 272 ; 
by Euiettix tenella, 75, 188, 272, 460, 
461 ; varietal resistance to, 461. 

of royal palm in U.S. A., 81. 

Currants {Rihes spp.), Ge’rcospora angulaia 
on, in U.S.A., 167. 

— , Cronartium nbicola on, in Norway, 
197 ; viability of spores of, 262, 395. 
(See also Rihes.) 

— , Doihidea ribesia on, Phoma dothideicola 
pai-asitizing, in Eussia, 520. 

12 
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[Currants], eradication of, in relation 
to blister rust in Germany, 261 ; in 
U.S.A., 65, 80. 

— , Gloeosporium nhis on, in Czocho-Slo- 
vakia, 146. (See also A'e^^^i5opes^2;an6^s.) 

— MtjcoBplmerella grossulariae on, ascige- 
I’ous stage of Septoria rihiSf 43 ; occur- 
rence in Russia, 41 ; in XJ.S.A., 22, 
(?) 167. 

— , Phonia dothideicola parasitizing Dothidea 
ribesia on, in Russia, 520. 

— , Pseudopesiza rihis on, in England, 278, 
678 ; in U.S.A., 167. (See also Gloeo- 
sporium ribis.) 

— , reversion disease of, in England, 307. 

— , Septoria rihis on, in Russia, 41 ; Myco- 
sphaerella grossulariae perfect stage of, 
43. 

— , Sphaeroiheca mors-wwe on, in XJ.S.A., 
167. 

Ousisa, injury caused by, 238. 

Cyanide- sulphur -lime dust, use of, 
against Plasmodiophora brassicae in Ger- 
many, 74. 

Cyclamen^ Botrytis on, in Germany, 558. 

— , Moniliopsis aderholdi on seedlings of, 
in Germany, 557. 

— , Phoma on, in Germany, 558. 

— , Septo7’ia cyclaminis on, in Germany, 
558. 

— , Thielama basicola on, in Germany, 
558. 

— neapolitanum, bacteria in relation to 
leaf variation of, 539. 

— persicum, Gloeosporium cyclaminis on, in 
Italy, 741. 

Cycloconium oleaginum on olives in Greece, 
16; in Portugal, 373. 

Cydonia vulgaris, see Quince. 

Oylindrosporium on Lathyrus silvestris in 
Germany, Septoria silvestris may be 
identical with, 520. 

Cylindrotrichum on fig, Gibberella monili- 
formis incorrectly determined as. 113. 

Cymbidium, RMzoctonia on, in relation to 

, germination of, 758. 

Jynara scolymus, see Artichoke. 

Cypripedium, Rhizoctonia repens in mycor- 
rhiza of, 177. 

Gystopus candidus on Brassica pekinensis in 
the Philippines, 201. 

on Chinese mustard in the Philip- 
pines, 201. 

^ oxygen in relation to gei-mination 
of, 571. 

Gysiospora batata on sweet potato in 
U.S.A., 383. (See also Actinomyces 
pQolensis.) 

Cytisus, Geratophorum setosum can infect, 
391. 

Cytospora on apricot in Prance, 210. 

— capitaia on apple in Russia, 747. 

— leucostoma on apple, pear, and plum in 
England, 342. 

Cytosporellapaucispora on oak in U.S. A., 81. 

Cytosporina coffeicola on coffee in Brazil, 
imperfect stage of Glomerella coffeicola, 
159. 

— ludibunda on apple in storage in Eng- 
land, 308. 


JDactylis glomerata, Claviceps piurpurea on, in 

U.S.A., 217. ^ 

Bactylopius, feeding methods of, in rela- 
tion to potato virus diseases, 440. 

Bacus oleae, Bacillus dacicida, and Micro- 
coccus dad on, in Gi'eece, 596. 

Badaps, see Eryi^nna. 

Baedalea quercina on ornamental trees in 
U.S.A., 394. 

Daffodil {Narcissus pseudo-narcissus) , Sclero- 
tium tulipariim on, in England, 557. 

Dahlia, Entyloma on, in Prance and Bel- 
gium, 429. 

— mosaic, organisms observed in, 523. 

Balbergia sissoo, Polyporus gilvus on, in 
India, 199. 

Damson {Primus domestica), Roeshria hypo- 
gaea on, in England, 278. 

Dan increasing yield of wheat in Den- 
mark, 412. 

— , use of, against Melminthosporium gra- 
mineum on baidey in Denmark, 412. 

Dandelion {Taraxacum officinale), Ba- 
cterium tumefaciens can cause teratologi- 
cal growths on, 406. 

Barluca fllum and D. spp. parasitizing 
rusts, 314. 

Basylirion, Coniothyrium concentricum on, in 
Switzerland, 302. 

Basyscypha resinaria andD. suUilissima on 
pine in Noi'way, 197. 

Date palm {Phoenix daciylifera), Alter- 
naria on, in XJ.S.A., 82. 

— Belminthosporium on, in XJ . S . A . , 82. 

— , Macrosporium on, in XJ.S.A., 82. 

— , Mauginiella scaettae on, in (Jyrenaica, 
422. 

Batura metel, Nematospora gossypii on, in the 
West Indies, 389. 

— - stramonium mosaic, intertransmissi- 
bility of, 314 ; not transmitted by 
seed, 282 ; use of, as diffei’ential host 
for mosaic diseases, 510. 

Baucus car Ota, see Carrot. 

Delphinium, Bacterium delphinii on, in 
Prance, 165. 

Dematiaceae in the soil in relation to- 
decomposition of cellulose, 763. 

Bematophora necatrix, see RoselUnia neca- 
trix. 

Bendrophoma obscurans on strawberry in 
XJ.S.A., 41. 

Denfensolat, use of, against Sphaeroiheca 
mors'Uvae on gooseberry in Denmark, 
560. 

Bermacenior andersoni, Bacillus equidistans^ 
B. pseudoxerosis, and B. rickettsiformis in,, 
relation of Rickettsia, to, 757. 

Bermacentroxenus ricketisi, non-pathogenie 
Rickettsia-like organisms in relation 
to, 757. 

Bermatea on ten in 622. 

Derniatomycetes, relations between 
Gymnoascaceae and, 553. 

Berris, Ganoderma lucidum on, in Dutch 
E. Indies, 652. 

Besmodium, Bacterium vignae on, in U.S. A., 
216. 

Dewberry {Rubus), Bacterium tumefaciens 

on, in U.S. A., i67. 



GENERAL INDEX 


805 


[Dewberry], Gymnoconia intersfitiaUs on, 
inU.S.A., 167. 

JCimhelia nitens on, in U.S.A., 167. 

, jRlectodiscella veneta on, in U.S.A., 167, 

'378,435. 

Diahrotica duodecimpunciata and D, mttata, 
encumber mosaic transmitted by, in 
U.S.A., 142. 

Dianthus caryophyllus, see Carnation. 

— semperflorens, Vermicidaria herhanim on, 
in France, 165. 

Biaporthe perniciosa on apple in England, 
308, 343. 

on pear in England, 343. 

— — on plum in England, 343. 

— pithija on Abies grandis in Britain, 
260. 

— on Pseudotsug a taxifolia in Britain, 
260 ; Phomopsis pseudotsugae probably 
pycnidial stage of, 260. 

Bibotryon morbosum on cherry in Canada, 
147. 

on plum in Canada, 147 ; in 

U.S.A., 501. 

Bidymella applanata on raspberry in Eng- 
land, 343. 

— lycopersici (?) on strawberry in Eng- 
land, 616. 

on tomato, control, 9, 196 ; occur- 
rence in Denmark, 259 ; in Germany, 
9, 59, 196. 

BidymelUna iridis on iris in D.S.A., 81. 

— macrospora on iris, Heierosporiitm gra- 
die conidial stage of, 33 ; in Czecho- 
slovakia, 146 ; in England, 33. 

Didymium, use of, against mildew of 
cotton fabrics, 556. 

Die-back of apple in England, 342. 

— of cacao in Java, 396 ; in Uganda, 17. 

— of cinchona in Java, 396. 

— of coffee in Dutch E. Indies, 396, 
475 ; in Kenya, 298 ; in Uganda, 16. 

— of elms, notes on, 66, 334; occur- 
rence in France, 334, 652; in Ger- 
many, 66, 395. 

— of forest trees in J ava, 396. 

— of grapefruit in Jamaica, 655. 

— of Herea rubber in the Belgian Congo, 
582 ; in Dutch E. Indies, 323, 396. 

— of limes in West Indies, 89. 

— of oak in J ugo-Slavia, 705. 

— of tea in Java, 396, 

— - of teak in Java, 396. 

BilbpMa graminis on wheat in France, 
209. (See also Bilophospora alopecuri.) 

Bilophospom alopecuri on wheat in France, 
209; in Germany, 482; pycnidial 
stage of Biloxjhia graminis, Tylen- 
c/iits jJnfo'ci in relation to, 209, 482. 

Dinitrophenolsodium and zinc chloride, 
use of, as a timber preservative in 
Germany, 589. 

Biospyros kakl, Podospkaera oxyacanthae on, 
in Italy, 15. 

Biplocarpon earliana can infect Fragaria 
chileomnsis, F. virginiana, and F.wridis, 
616. 

— ■ — on strawberry inU.S.A., 41, 616. 

— rosae on rose in British Guiana, 347. 

on coco-nut in India, 594. 


\Biplodia'\ castaneae on Casianea saliva in 

Bulgaria, 525. 

— coffeicola on coffee in Brazil, 160 ; 
pycnidial stage of Glomerella coffeicola, 

159. 

— epicocos on coco-nut in the Sej^chelles, 
18 ; in Zanibar, 80. 

— gossypina on cotton bolls, B. natalensis 
morphologically identical with, 90 ; 
notes on, 299 ; occurrence in Porto 
Eico, 227, 299 ; Physalospora gossypina 
perfect stage of, 90; taxonomy of. 
90. 

— ' natalensis, morphologically identical 
with B. gossypina, 90. 

(?) on avocado in U.S.A., 506. 

on citrus, in Porto Eico, 359 ; in 

U.S.A.,159. 

on grapefruit in storage in U.S.A., 

360. 

— salicina on Salix in New Zealand, 
707. 

— tuhericola on camphor in U.S.4iP, 81. 
on sweet potato in storage in 

U.S.A., 598. 

— zeae, facultative parasitism of, 621, 
on maize, breeding against, 357 ; 

cattle and sheep poisoned by, in S. 
Africa, 99 ; control, 468 ; notes on, 
226, 486, 544; In Queensland, 486; 
in Eussia, 295 ; in S. Africa, 99, 278 ; 
in U.S.A., 225, 226, 357, 405, 544; 
renamed Phaeostagonosporopsis seae, 295. 

— on wheat, facultative parasitism 

of, 621. 

Biplodina lycopersici, see Bidymella lyco- 
persici. 

— passerim on antirrhinums in France, 
165. 

Biplosporium vaginae, dimorphism and 
taxonomy of, 608. 

Discomycetes in Spain, 4. 

Biscosporium pyri on apple in Eussia, 
746. 

BoUchos lahlab, Bacterium vignae on, in 
U.S.A., 216. 

, Corticium solani can infect, 518. 

BotMchiza piceana on Picea excelsa in Eus- 
sia, 520. 

Bothidea neivae on coffee in Brazil, 423. 

— ribesia, Phoma dothideicola parasitizing, 
on red currants, in Eussia, 520. 

Bothidella iilei, see Melanopsammopsis ulei. 
Botkiorella on apple, pear, and plum in 
England, 343. 

— mali on apple in N. S. Wales, 279. 
Douglas fir, see Pseudotsnga taxifolia, 
Dracaena, Coniothyrium concentriaiim on, in 

Switzerland, 302. 

Dry heat treatment of cotton seed 
against an tliracnose, 92. 

-mix sulphur lime, see Sulphur-lime 
(dry mix). 

— root I’ot of citrus in U.S.A,, 358. 
Bryopteris Unnaeana, Myalopsora polypodii- 

dryopteridis on, can form aecidial stage 
on Abie^ pectinata in Switzerland, 334 ; 
Peridermhm pycnoconspicutim on A. hal- 
samea in U.S.A. is probably aecidial 
stage of, 334. 
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Dupont dusts, use of against Thielavia 
hasicola on tobacco in Canada, 585 ; 
against wheat bunt in New Zealand, 
541, 542 ; in U.S.A., 414, 608. 

Durio zihethinus, Ganoderma pseudoferreimi 
on, in Java, 54 ; synonymy of, 54. 

Dust injury, see Spray injury. 

Dusting by aeroplanes in U.S.A., 280. 

— seed-grain, machines for, in Austria, 
78; in Germany, 117, 157, 311, 479, 
480,751 ; in Hungary, 173; inU.S.A., 
173. 

— versus spraying, against diseases of 
apple, 102. 370, 405 ; of peach, 405 ; 
of potato, 322, 382, 473, 533, 597; 
against Phytophtkora infestans on potato 
in XJ.S.A., 656. 

Dusts, composition of American, 46. 

— , cost of, 751. 

— , use of, against beet root rot, 117, 
751; against celery blights, 712 ;• 
against cereal diseases, 26, 156, 157, 
158, 311, 419, 479, 480, 485, 536, 729, 
751 ; against flax diseases, 751 ; 
against fruit diseases, 38 ; against 
tobacco diseases, 585 ; against vine 
downy mildew, 77, 78, 650 ; against 
vine Oidiunij 752. 

^ — versus liquid steeps, 156, 751. 

— , see also Copper-lime, Dusting versus 
spraying, Sulphur, &e. 

Dwarf disease of loganberry transmitted 
by aphids, 236. 

Dy^dercus fasciatus, D. melanoderes, and D. 
super siitios us in relation to Nematospora 
gossypii on cotton in Nigeria, 424. 


Ear mycosis, fungi causing, 609. 

Earwigs, Jfefcitrr/ii-smm anisopUae on, in 
XJ.S.A., 228. 

Eberthella dysenterlae, see Bacillus dysenteriae. 

Behinocystis lobata mosaic, interspecific 
transmission of, 314. 

Bchinodontium iinctorlum on timber, con- 
trol in XJ.S.A., 399. 

Eggplant {Solanum melongena), Colleto- 
trichum (?) nigrum can infect, 403. 

— , Gloeosporium melongenae on, in the 
Philippines, 648. 

— ^ mosaic, types of, 510. 

— , Oidiopsis taurica on, in Egypt, 20. 

— , Phoma solani on, in India, 148. 

Phyiophthora infestans on, in Russia, 
704. 

— , — melongenae on, control, 206 ; differ- 
ences between Japanese and Philip- 
pine strains of, 205 ; occurrence in 
Japan and the Philippines, 205. 

— , Pythium apkanidermatum on, in XJ.S.A., 
465 ; mistaken for P. rexansy 466, 

— , — de Baryanum on, in the Philip- 
pines, 752 ; in XJ.S.A., 466. 

— , Verticillium tracheiphilum on, in Italy, 
207. 

Blaeagnus angustifoliay Pitccinia lolii on, in 
N. America, 484. 

Mads guineensis, see Oil palm. 

Elder (Sambucus canadensis) mosaic in 
XJ.S.A., 81. 


Electrical hot water apparatus for 
steeping cereal seed, 285. 

Elm (Ulmiis), Bacterium tumefaciens causing 
teratological growths on, 406. 

— , bunched sprouts of (physiological), 
in U.S.A., 394. 

— , die- back of, notes on, 66, 334 ; 

occurrence in France, 334, 652 ; in 
Germany, 66, 395. 

— , Nectria cinnaharina (?) on, in XJ.S.A., 
268. 

— , Pleurotiis osireatus, P. sapidus, and P. 

id«ianw.s- on, in D.S.A., 394. 

— , Polystictus conchifer on, in XJ.S.A., 394. 
— , twig disease of, in XJ.S'.A., 81. 

Elymus condensaius, Claviceps purpurea on, 
in U.S.A.,217. 

— innovatusy Ophioholiis graminis can in- 
fect, in Canada, 481. 

Empusa erupta, control of green apple 
bug by, in Canada, 95. 

— fresenli on Aphis spiraecola in XJ.S.A., 
^2. 

— grylli on grasshoppers in S. Africa, 93. 

on locusts in S. Africa, 93, 551. 

Endive (Cichorium endivia), Puccinia cn- 

divia6 on, in Holland, 275. 

Endompces vernalis, industrial importance 
of, 568. 

Endotliia gyrosa on beech in XJ.S.A., 66. 
on oak in XJ.S.A., 66. 

— parasitica on chestnut, notes, 508, 526, 
642 ; occurrence in XJ.S.A., 80, 457, 
508, 526. 642, 706 ; resistance to, 457, 
642, 706. 

Entomogenous fungi of the genus Cephalo- 
sporium and its allies, 96. 

of the genus Spicaria, 97. 

Entomophthora aulicaey differences between 
E. sphaerosperma ixndy 211. 

— megasperma on Phytometra gamma on 
beet in Poland, 228. 

■ — (?) phisiae on Phytometra gamma in Po- 
hmd, 228. 

— sphaerosxjerma on Mamestra brassicae in 

Poland, 211. 

on Pieris brassicae in Russia, 552. 

— — on Psylla mali, method of estab- 
lishing, in orchards in Canada, 95 ; 
occurrence in Canada, 93, 95 ; in 
Russia, 552. 

Eniyloma, Spanish species of, 251. 

— on dahlias in Belgium and France, 
429. 

on Mieracium in Switzerland, 251. 

— calendulas on Calendula in France, 429, 
Epizootic lymphangitis of the horse, 

554, 738 ; inoculation with Cryptococcus 
farcinimosus, Monilia casiellaniiy smd M. 
macroglossiae against, 365. 

I Eranthis, legislation controlling entry of? 
into U.S.A., 320. 

Eremothecium cymbalariae on cotton bolls, 
Nmafospom B of Nowell identified as, 
389; occurrence in the West Indies, 
389 ; systematic position of, 202. 

on tomato in the West Indies, 

389. 

Eriay bacterial rot of orchids can infect, 
613. 
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Erigeron canadensis, yellows of, in U.S.A., 
81. 

Erioboirya japonica, see Loquat. 

Eriophyes ribis, transmission of reversion 
of black currants by, in England, 307. 
Eriosoma impinatum and E. lanuginosa, 
symbiotic fungi in, 31. 

— lanigera may transmit Qloeosporium 
perennans Qi\ apple, in North America, 
104. 

and E. pyricola transmitting Nectria 

galligena on apple and pear in XJ.S.A., 
676. 

Er odium cicutarium, beet leaf hopper on, 
in relation to curly leaf in California, 
75. 

— — , Synchytriiim papillatmn on, in 
U.S.A., 521. 

— • moschatum, Synchytrmm papUlatum on, 
in Portugal, 521. 

Erma satim, Peronosp)ora parasitica on, 
specialization of, in Switzerland, 711, 
Eryngium alpinum, Pleurotus eryngii on, in 
Prance, 707. 

— campestre, Pleiirotits eryngii on, in 
France, 176. 

— maritimum, Pleurotus eryngii on, in 
France, 177. 

Erysiphaceae, biology of the, in Russia, 
584. 

— , Cicinnoholus parasitizing, 314. 

— , insects resembling if attack, 
314. 

— , Norwegian species of, 330. 

— , specialization in the, 5. 

— , use of sulikol against, in Czecho- 
slovakia, 238. 

Erysiphe on clover in Canada, 147. 

— cichoracearum, Oidium iabaci eonidial 
stage of, 71. 

on cucumber in the Crimea, 70. 

on Cucurbitaceae in the Crimea, 

71. 

on opium poppy in Middle Asia, 

175. 

on Phy salts minima in Java, 634. 

on tobacco can infect cucumber, 

melon, and vegetable marrow, 71 ; 
control, 653 ; notes on, 71 ; occurrence 
in the Crimea, 71 ; in Dutch E. 
Indies, 634, 653 ; in Uganda, 17. 

— graminis on oats in Poland, 714. 

on wheat in South Australia, 601. 

secalis oh rye in U.S.A., 418. 

—polygoni, biologic specialization in, 5, 6. 

— — on clover in U.S.A., 282, 673, 723 ; 
varietal susceptibility to, 673. 

Erythrina, Eusarium on, in Ceylon, 147. 

— indica, Bhizocionia hataticola on, in 
JJganda, 16, 451. 

— lUhosperma, Eusarium on, i n Ceylon , 522. 

— umbrosa, Bhizoctonia hataticola on, in 
Uganda, 16, 451. 

wlutina, Bhizoctonia hataticola, on, in 
Uganda, 16, 451. 

Erythroxylon coca, Corticium pervagum on, 
in Ceylon, 135. 

Esca disease of the vine said to be due 
to Stereum necator, 592, (See also Apo- 
, plexy.). 


Ethylene gas, toxic action of, on plants, 
745. 

Eucalyptus, Bhizoctonia (?) on seedlings 
of, in Ceylon, 148. 

— — hataticola on, in Uganda, 16. 

— amygdalina, Polyporus sulphur eus on, in 
the Ai’gentine, 452. 

— globuXus, Botrytis on, in Portugal, 395. 

, Polyporus sulpkureus on, in the Ar- 
gentine, 452. 

, Bhizoctoniahataticola on, in Uganda, 

451. 

Eucharis amazonica mosaic, cytological 
study on, in Java, 765 ; intracellular 
bodies in, 765. 

Euchlaena mexicana, see Teosinte. 

Eugenia caryophyllata, see Cloves. 

— cumini, root rot disease of, in Java, 
396. 

Euphorbia, Leptomonas davidi in latex of, 
in Canada, 183. 

— cyparissias, Leptomonas davidi in, in 
France, 760; in Switzerland, 760. 

— gerardiana, Leptomonas davidi in, in 
Switzerland, 760. 

Eurhododendron, ExohasuUum pentasporium 
on members of the section, 558. 

Euroiium, Aspergillus as generic name in 
preference to, 700. 

Eusijnchytrium, proposed subdivision of 
the genus Synchytrium, 521. 

Eutettix tenella, curly leaf of beet trans- 
mitted by, 76, 188, 339, 460, 461 ; 
transmitted to beans by, in U.S.A., 
272. 

y hosts of, in U.S.A., 75. 

Eutorulopsis, new genus of the Torulopsi- 
daceae, 229. 

Eutypella caulivora synonym of Nummu- 
laria anthracodes, 690. 

Exanthema of citrus in Egypt, 20. 

— of orange in Western Australia, 667. 

Excipulina pinea on Pinus austriaca in 

'Scandinavia, 197. 

Excoriosis of vines in Morocco, 145. 

Exhibition of phy topathological matters 
in Germany, 684. 

Exohasidium caucasicum distinct from E. 
pentasporium, 558- 

on Eurhododendron, 558. 

— — on Rhododendron chrysanthum in 
Kamchatka, 558. 

— pentasporium distinct from E, caucasi- 
cum, 558. 

on Azalea and Tsusia, 558. 

— vexans on tea in India, 703 ; in Italy^ 
208. 

Eahraea maculata on quince in U.S.A., 38. 

Factory exhalations, effects of, on forest 
trees in Germany, 396. 

Fttgrtta, see Beech. 

Fairy rings in pastures, Clitocyhe gigantea, 
Marasmius oreades, and Tricholoma gam- 
bosum in relation to, in England, 685. 

False blossom of cranberry in U.S.A., 
565. 

Fat, wax, and vaseline, use of, against 
Pseudomonas savastanoi on olive in 
Spain, 679. 
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Ferns, Botrytis cinerea on, in Germany, 
683. 

— , Moniliopsis aderholtU on, in Germany, 
683. 

Ferrous sulphate, use of, against chlo- 
rosis of peach in France, 210 ; of Pri- 
mula ohconica in Germany, 669 ; against 
yellowing of Picea excelsa in Germany, 
456. 

Fertilizers, effect of, on Actinomyces scabies 
on potato i n Canada, 533 ; in U. S. A. , 382 ; 
on Bacillus hrassicaemrus on cauliflower 
in France, 272 ; on F. caroiovorus on iris 
in England, 33 ; on bacteriosis of beet 
in Eumania, 14 ; on ‘ brunissure ’ of 
the -vine in France, 146 ; on Colletotri- 
chum atramentarium on potato in France, 
651 ; on Cysiospora batata or Actinomyces • 
on sweet potato in XJ.S.A., 383; on 
Didymellina macrospora on iris in Eng- 
land, 33 ; on Pusariimi on China aster 
in Germany, 492 ; on F, vasinfectum 
on cotton in U.S.A., 30 ; on grey speck 
of oats, 732 : on leaf roll of potato in 
Germany, 443; on Leptosphaeria herpo- 
iriclmdes and Ophioholus graminis on 
wheat in France, 662 ; on ‘ mal seceo ’ 
of orchard trees in Italy, 368 ; on mo- 
saic of sugar-cane in the Philippines, 
329 ; on Phytophthora meadii on Hevea 
I'ubber in Ceylon, 581 ; in South India, 
691 ; on Plasmodiophora brassicae on 
cabbage in Germany, 643 ; in U.S.A., 
590; on Plectodiscella veneta on dew- 
berry in XJ.S.A., 435 ; on Pseudomonas 
savastanoi on olive in Spain, 679 ; on 
Rhisoctonia solani on grass lawns in 
U.S.A., 234, 742, 743; on root rot 
of peas in XJ.S.A., 400; on rosette 
of apricot and plum in S. Africa, 167 ; 
on sprain of potato in Holland, 573 ; 
on Stereum purp%ireum on fruit trees in 
England, 503, 504; on Synchytrium 
endobio^cum on potato in England, 687 ; 
on Ustilago tritici on wheat in Germany, 
727 ; on ^ variole suisse ^ disease of the 
vine in Kussia, 650. 

Fesiuca capiUata, Marasmius (?) iniersUtians 
on, in XJ.S.A., 218. 

— elaiioVf Puccinia lolii on, specialization 
of, in N. America, 483, 484. 

■— interrupta, Puccinia lolii on, in N. 
America, 483. 

— ruhruj Bhizoctonia solani on, in U.S.A., 
234. 

Ficus elastica in relation to root rot 
disease of teak in Java, 396, 

Fig (Ficus carica)^ Alternaria fid on, in 
Italy, 43. 

• — , Armillaria mellea on, in XJ.S.A., 37. 

— , Oercospora boUeana on, in the Domini- 
can Eepublic, 584. 

• — y Cylindrotrichum on, Gibberella monili- 
formis incorrectly determined as, 113. 
— , Fusarium monilifm-me on, see Gibberella 
„ moniliformis, 

— , Gibberella moniliformis on, in U.S.A., 
112, 113. 

— f Kuehneola fid on, control, 718 ; occur- 
rence in the Dominican K^uh^ic, 


128 ; in U-S.A., 718 ; in Zanzibar, 
80. 

[Fig], ^ mal seeco ’ of, in Sicily, 368. 

— , Phomopsis cinerascens on, in England, 
470. 

— , BoselUnia arcuata on, in Ceylon, 148. 

— , Trahutia on, in Zanzibar, 80. 

Fiji disease of sugar-cane, 135 ; in N. S. 

Wales and Queensland, 632. 

Fir, see Abies. 

Flavescence of the vine in France, 145 ; 
in Jiigo-Slavia, 145. 

Flax (Linum usitatissimum), Ascochyfa Uni- 
cola on, in Russia, 611. 

— , Botrytis cinerea on, in Holland, 751. 

— , Colletotrichum Uni on, comparative 
studies of Fusarium Uni and, 623 ; 
parasitism of, in XJ.S.A., 366. 

— , Fusarium Uni on, comparative studies 
of Colletotrichum Uni and, 623 ; control, 
721 ; occurrence in, in Russia, 739 ; in 
XJ.S.A., 441, 490, 721 ; physiology of, 
441, 623 ; physiological specialization 
in, 490 ; varietal resistance to, 721. 

— ,*heat canker of, in XJ.S.A., 721. 

— , Melampsora Uni on, factors affecting 
the development of, in XJ.S.A., 555; 
genetics of resistance to, 490 ; occur- 
rence in Russia, 715, 739 ; in XJ.S.A, 
490, 555, 721 ; varietal resistance to, 
721. 

— , Mycosphaerella Unicola on, in Russia, 
611. 

— , Phlyctaena Unicola on, in XJ.S.A., 365. 
— , (?) Phoma exigua on, in Russia, 100, 
— , — Unicola on, in Russia, 611. 

— , Polyspora Uni on, in Canada, 302 ; 

(?) in Russia, 739 ; in XJ.S.A., 302. 

— , seed treatment of, in Germany, 117, 
173. 

sick soil in Russia, fungi in, 100. 

Flesh collapse of apple in storage in 
New Zealand, identical with internal 
breakdown, 372. 

^ Flour mould ’ of PsalUota arvensis and P. 

campestris in XJ.S.A., 719. 

Fames on Hevea rubber in Belgian Congo, 
682 ; in Sumatra, 323. 

— annosus on pine in Poland, 714. 

, toxicity of zinc chloride to, 397. 

— , applanatusj see Gcmoderma dpplanatum. 

— auberianus on living trees in the Ar- 
gentine, 452. 

— beiuUnuSj see Polypomis beiuUnus. 

— conchatus on Crataegus in 0.S.A., 
265. 

on Fraxinus nigra in XJ.S. A., 265. 

: — connatus on Acer rubrum in XJ.S.A., 

265. 

on Acer sacchcirum in XJ.S.A., 394. 

on hickory in XJ.S.A., 394. 

on Nyssa sylvaiica in 0.S.A., 265,, 

266. 

— eKerhartU on oak, in XJ.S.A^, 265. 

— fasdatus on Cedrela in the Argentine, 
452. 

— ferreus not identical with Ganoderma 
pseudoferreum, 6L 

— fomentarius on birch in Russia, 336. 
on forest trees in Russia, 267. 
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[Fomes] fraxinophilus on Fraxinus ameri- 
cana in XJ.S.A., 265. 

f, ellisianus on Shepherdia argentea 

in U.S.A., 265. 

. — fruticum on Allophylus edidis in the 
Argentine, 452. 

on guava in the Argentine, 452. 

— fulmis on apricot in France, 305. 

on peach in France, 805. 

— igniarius on apple in U.S.A., 894. 

on birch in K.u«sia, 336. 

on Fagus grandifoUa in XJ.S.A., 265. 

on forest trees in Eussia, 267. 

on oak in U.S.A., 394. 

on vine, control, 277, 404, 468; 

occurrence in France, 404, 468, 593 ; 
in the Mediterranean region, 593; 
(?) in Switzerland, 277. 

— lamaoensis (?) on coffee in Kenya, 299. 
on TIevea rubber in Ceylon, 580. 

— on Seshania in Uganda, 17. 

on tea in Burma, 345. 

— - lignosus in the Argentine, 452. 

on Hevea rubber, control, 475 ; 

occurrence in the Amazon valley, 
690; in Ceylon, 580; in Butch E. 
Indies, (?) 475, 653; in Malaya, 323. 

on Pogostemon in Malaya, 79. 

on tea in Butch E. Indies, 653 ; 

in Java, 585. 

— lucidus, see Ganoderma lucidum, 

— - pappianiis on VachelUa lutea in the 
Argentine, 452. 

— pinicola on conifers, cultural studies 
on, 527 ; occurrence in Canada, 527 ; 
toxicity of zinc chloride and sodium 
fluoride to, 397. 

— platinicola on Tamarlx africana in the 
Argentine, 452. 

— pomaceus f. crataegi on Crataegus in 
U.S.A., 265, 267. 

on Pmnus americana in U.S.A,, 

265, 267. 

— pseudoferreus on Eevea rubber in Ma- 
laya, 323, 449. 

on tea, see Ganoderma pseudofe-ri'eum. 

renamed Ganoderma pseudoferreum, 

54 ; synonymy of, 54. 
rimosus on Ocotea acutifolia in the Ar- 
gentine, 452. 

— roseus on timber, effect of moisture 
on, 199 ; occm'renee in Eussia, 588. 

— semiiosim on trees in the Argentine, 

'■■452..' 

Foot rot of cereals in Italy, 732. (See 
also Leptosphderia herpotrichoideSj Ophio- 
holm graminis, 0. Uerpotrichus.) 

— of grasses in Queensland, 633. 

• — — - of maize in Queensland, 633. 

— — of sorghum in Queensland, 633. 

— ^ — of sugar-cane in Queensland, 827, 

386, 633. 

— ■ of weeds in Italy, 732. 

— of wheat in India, 594 ; in Italy, 
731; in U.S.A., 223. 

Formaldehyde, chemotherapeutical 
studies on, in Germany, 410, 514, 540. 

— gas, use of against Fusarium on pota- 
toes in U.S.A. ,516; against water- 
melon diseases in U.S, A., 44. 


[Formaldehyde] injury to watermelon 
in U.S.A., 44. 

— seed treatment, effect of, on germina- 
tion of oats, 157 ; of wheat, 157, 410. 

— — — , temperature for, 410, 540 
(See also Hot formaldehyde.) 

— — — y use of, against Actinomyces 
scahies on potato in U.S.A., 597 ; 
against Bacterium angulatum on tobacco 
in S. Africa, 332 ; against BacL tahacum 
on tobacco in S. Africa, 58, 332 ; against 
Corticium solani on potato in Germany, 
514 ; against potato diseases in U.S.A., 
627 ; against Ustilago avenae on oa ts in 
U.S.A., 356, 357, 414 ; against U, lems 
on oats in U.S.A., 357, 414, 597 ; 
against whe^t bunt in Canada, 535. 

' — soil treatment against Thielavia hasi- 
cola on tobacco in Canada, 585 ; against 
tobacco seedling diseases in Porto 
Eico, 173 ; against Urocysiis cepulae on 
onions in U.8.A., 656. 

Fourcroya^ Ooniothyrium comeniricum on, in 
Switzerland, 302. 

Fowl, Lophopihyton gallinae on, causing 
^ white crest’, 490. 

Fragaria chileonensiSj F. virginiana^ and F. 
viridis, JDiplocarpon earliana can infect, 
616. 

— vesca^ see Strawberry. 

Fraxinus, see Ash. 

Frisole6 of potato said to be identical 
with mosaic in France, 209. 

Fritillarici imperialism legislation control- 
ling enti’y of, into U.S.A., 320. 

, Bclerotium iuliparum on, in Eng- 
land, 557. 

— meleagris, legislation controlling entry 
of, into U.S.A. , 320. 

Frog eye leaf spot of apple in U.S.A., 
718. 

Frost necrosis of potato in U.S.A., 625. 

Fruit growing, importance of applied 
biology in modern, 744. 

— stocks, legislation against import of, 
in U.S.A., 640. 

Fruitlet black rot disease of pineapple, 
notes on, in Haiti, 618. 

Fuller’s earth, use of, as emulsifier in 
citrus sprays, 115. 

Fumago on plums in U.S.A., 282. 

— vagans on various plants in Eussia, 
686. 

Fungi and aerobic bacteria in relation 
to decomposition of cellulose in the 
soil, 763. 

— , German book on comparative mor- 
phology of, 683, 

— Imperfecti in Wisconsin, 766. 

— , list of, in the Argentine, 127 ; in 
Ceylon, 136 ; in Central Eussia, 193 ; 
in Hawaii, 251 ; in Jamaica, 766 ; in 
Spain, 4 ; in Wisconsin, 766. 

Fungicides, analyses of commercial, in • 
U.S.A., 45, 437, 567. 

necessity for state control in regard 
to, 750. 

— , regulations for sale of, in Austria, 
64 ; in France, 169 ; in Germany, 192 ; 
in Sweden, 19k 
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[Fungicides], testing of, 410, 540. (See 
also Ghemotherapeutical studies.) 

Fungimors, use of, against blueing of 
timber, 12. 

Fungus cultures, loss of virulence in, 
120. 

Fimrium^ decomposition of cellulose in 
the soil by, 178, 768. 

— , effect of chloride of lime on a soil 
infected by a species of, in Russia, 312. 

— , H-ion concentration in I’elation to 
production of pigment by, 50. 

— Jamaican species of, 766. 

on aster, in Czecho-Slovakia, 146. 

— on aster, China, in Germany, 491. 

— on avocado in XJ.S.A , 506. 

— on banana associated with heart rot 
in the Philippines, 618 ; in relation 
to wilt and Colorado disease in Hon- 
duras, 617 j taxonomy of, 766. 

— on barley causing pink root disease 
in U.S.A., 722. 

— on bersim in India, 212. 

— on cereals, control, 411, 661 ; occur- 
rence in Germany, 855 ; in Norway, 
661 ; in Sweden, 411 ; testing for, 355. 

— on chilli in the Dominican Republic, 
600. 

— on Gicer arietinum in Burma, 345. 

— on Glmiceps p urpurea^ 314. 

— on coco -nut in Zanzibar, 80. 

— on conifer seedlings in Norway, 198; 
inU.S.A.,61. 

— on cotton causing boll I'ot in Nigeria, 
424, 425 ; in Porto Rico, 227. 

■ causing root disease in Porto 

Rico, 227. 

causing wilt in Egypt, 20 ; in 

India, 489, 594 ; negative results from 
inoculation with, in India, 594 ; varie- 
tal resistance to, 489, 594. (See also 
F, msinfectim.) 

— sizing and finishing materials 

in England, 362, 363. 

— on Croialaria 'usaramomsis in Sumatra, 
254. 

— on Enjthrina in Ceylon, 147. 

Uthosperma in Ceylon, 522. 

— on flax seed, causing poisoning with 
linseed oil in Russia, 543. 

— on groundnut in the Gambia, 18. 

— - on Mevea rubber associated with leaf 
fall in Malaya, 125 ; in relation to 
tapping methods in Malaya, 654. 

““ on Eibiscits cminabinus in Tanganyika, 

:,'280. , 

— on hops in Czecho-Slovakia, 126. 

— on kola nut in Sierra Leone, 345. 

— on Lochnera rosea in Java, 68^ 

— on lucerne in XJ.S.A., 82, 474. 

— on maize in XJ.S.A., 857 ; toxic effects 
of a fungus on, 247. 

— on oats causing pink root in XJ.S.A., 
722. 

— on peas causing root rot in XJ.S.A,, 
400, 461 ; varietal resistance to, 461. 

~7 on Picea canadensis seedlings in 

. U.S,A., 61. 

— on Finns strohus seedlings in XJ.S.A., 


IFusarium'] on Piper hetle in India, 148. 

— on plantain in Queensland, 43. 

— on potato in storage, notes on, 52 ; 
occurrence in Germany, 628, 688 ; in 
India, 52, 213 ; in XJ.S.A., 625. 

— on rye associated with foot rot in 
Italy, 732 ; causing bread poisoning 
in Russia, 543. 

— on strawberry in Canada, 534.* 

— on sugar-cane in XJ.S.A., 633. 

— on tea in Ceylon, 147. 

— on tobacco in the Philippines, 634 ; 
in Porto Rico, 173. 

— on tomato in XJ.S.A., 394. 

— on Tsuga canadensis seedlings in 
U.S.A., 61. 

— on vanilla in Porto Rico, 284. 

— on wheat associated with foot rot in 
India, 594 ; with root rot in Canada, 
535; causing pink root in XJ.S.A., 
722 ; control, 485 ; occurrence in 
Sweden, 485. 

— stage of Hypomijces ipomoeae on banana 
in Honduras, 618. 

— , taxonomy of, 766. 

— aduncisporum on bean in XJ.S.A., 462. 

on cowpea in XJ.S.A. , 462. 

— affine (?) on tobacco in XJ.S.A., 453. 

— anf.hophilim on banana trash in Hon- 
duras, 618. 

asclerotium in Jamaica, 767. 

— aspidioti on Aspidiotiis perniciosus on 
pear in J apan, distinct from F. epicoc- 
cam, 31. 

— aurantiacum in Jamaica, 767. 

— batataiis on sweet potato in XJ.S.A., 
347, 579. 

— betae on beet in Czecho-Slovakia, 13 ; 
in Germany, 590 ; in Middle Asia, 
175. 

— blackrnani on apple in storage in Eng- 
land, 308 ; saltation in, 389; varia- 
bility of, 388. 

• — bulbigenum on narcissus in England, 
343. 

on onion, 465. 

— • cepae on onion, 465. 

— clamtnm on potato in storage in 
XJ.S.A., 516. 

— conglniinmis on cabbage, control, 337 ; 
genetics of resistance to, 458, 459 ; 
nature of resistance to, 459 ; notes 
on, 720; occurrence in XJ.S.A., 22, 74, 
149, 270, 337, 347, 473, 720 ; toxic 
action of^ 50; varietal resistance to, 
22, 74, 149, 270, 337, 347, 458, 459, 
473. 

, toxic effect of a fungus on cultures 

of, 247. 

■ — cuh&nse on banana, control. 111 ; legis- 
lation against, in Jamaica, 63, 654 ; 
notes on, 111,374, 404, 617, 654, 767 ; 
occurrence in the Canaries, 374 ; in 
Honduras, 617 ; in Jamaica, 110, 214, 
654, 767 ; in the Philippines, 618 ; in 
Porto Rico, 284 ; in St. Lucia, 404 ; in 
Sierra Leone, 345 ; (?) in Singapore, 
618; in Trinidad, 111 ; in West 
Africa, 374; varietal resistance to, 
111, 214, 284,374,654. 
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[Fusariiim (?) mhensel on Musa iexiilis in 
the Philippines, 640. 

toxic effect of a fungus on cultures 

of, 247. 

— culmorimi on aster in Germany, 492. 

on cereals in Italy, 732. 

— - — on wheat in Austria, 210. 

— dimerum on aster in Germany, 492. . 

— discolor var. sul^jhureimi on potato in 
U.S.A.,516, 721. 

— epicoGCumj F. aspidioti distinct from, 
31. 

— entbescens on tomato in Denmark, 
259. 

■ — eumariii on potato in U.S.A., 625, 
—■falcatum on aster in Germany, 492. 

— gramimm on aster in Germany, 492. 

— grammearunij see Gibherella sauMnetii. 

■ — hijperoxysporum on sweet potato in 
U.S.A., 347, 579. 

— incarnatum on Grotalaria usaramomsis 
in J ava, 254. 

-1- (?) ^avanicmn on rubber crepe in rela- 
tion to spotting, 125. 

— Uni and Colleiotrichum Uni, compara- 
tive studies on physiology of, 623. 

in fiax-sick soil in Kussia, 100. 

on flax, control, 721 ; occurrence 

in Japan, 623 ; in Kussia, 739 ; in 
XJ.S.A., 441, 490, 721 ; physiology of, 
441, 623 ; physiological specialization 
in, 490; varietal resistance to, 721. 

, toxic effect of a fungus on cultures 

of, 247. 

— - lycopersici in Jamaica, 767. 

on tomato, notes on, 455, 474 ; 

occurrence in Germany, 59 ; in Italy, 
15 ; in U.S.A., 281, 347, 405, 455, 474, 
720 ; varietal resistance to, 281, 455, 
720. 

— martii var. minus on onion, 465. 

phaseoU, loss of virulence of, 120. 

on beans, control, 462 ; notes 

on, 462 ; occurrence in Spain, 462 ; 
in U.S.A., 462, 475. 

— on cowpea in U.S.A., 462. 

— moniliforme^ see Gibherella moniliformis, 

— monilioides on cereals in Italy, 732. 

— nivale, see Calonectria graminicola. 

— (?) niveum on vegetable marrow in 
Italy, 15. 

on watermelon in XJ.S.A., 340. 

- orihoceras in Jamaica, 767. 

on banana in Honduras, 617. 

— • — var, triseptatum on banana in Hon- 
•• ' duras,''617.*, ■ 

— Qxysporum on cabbage, toxic action of, 
50. 

— _ on onion, 465. 

, — on potato, control, 625 ; notes on, 

515, 759 ; occurrence in Germany, 
759 ; in 347, 382, 515, 625 ; 

seed certification against, in Ger- 
many, 759 ; temperature relations of, 

: ',§82. 

on tobacco in the Philippines, 283. 

- var. oscZeroimm on potato in XJ.S.A., 

■■ ;515. 

— - — var. longius on potato associated 
with Bacillus atrosepticus in XJ.S.A., 721, 


\Fmarium oxysiKirum'] var. nicotianae on 
banana in Honduras, 617. 

on tobacco in XJ.S.A., 9. 

— poae on cereals in Italy, 732. 

— polymorphum on aster in Germany, 
492. 

— rimicolum on coffee in Brazil, 422. 

— roseum on barley, oats, and rye, caus- 
ing bread poisoning in Russia, 543. 

— solani on spinach in XJ.S.A., 405. 

— suhpallidum var. roseum on potato in 
storage in XJ.S.A., 516. 

— iiracheiphilmn on cowpea in XJ.S.A., 
463. 

— trichothecioides on potato in storage in 
U.S.A., 516. 

— udum on beet in storage in Germany, 
590. 

on Gypsophila in Uganda, 17. 

on pigeon pea, see F, vasinfectum. 

— msinfectum on beans in Bulgaria, 
519. 

— on cabbage, toxic action of, 50. 

on cotton, control, 30, 426, notes, 

on, 20, SO ; occurrence in the Argen- 
tine, 161 ; in Burma, 344 ; in Egypt, 
20 ; in India, 768 ; in U.S.A., 30, 425, 
426, 718, 722 ; tempei^ature relations 
of, 425 ; variations in pathogenicity 
of strains of, 425 ; varietal resistance 
to 718, 722. 

on lupin in Bulgaria, 519. 

on onion, 465. 

on peas in Germany, 530. 

on pigeon pea in India, 212, 768. 

on sesame in India, 768. 

— vlticola in gelatinous growths on vine 
in France, 593. 

— zonatum f. I and II on onion, 465. 
Fusicladium on orchard trees in Austria, 

507 ; in Ozecho-Slozakia, 238. 

— effumm on pecan, control, 44, 406, 
750 ; occurrence in U.S.A., 44, 406, 
717, 750 ; overwintering of, 717 ; 
study on, 717 ; varietal susceptibility 
to, 750. 

Fusicoccum almtinum on Abies pectinata in 

Italy, 15. 

synonym of Phoma aUetina, 259. 

Gabi, see Colocasia, 

GalanihuSf regulations controlling entry 
of, into U.S. A., 320. 

Galium vernum, Pmcinia valantiae on, in 
Prance, 684. 

Ganoderma amazonense on Hevea rubber in 
the Amazon Valley, 690. 

— applanatum on Monts ruhra in U.S. A., 
265, 267. 

on oil palms in St. Thomas Island, 

150. 

— -on trees in U.S. A., 394 ; in the 

Argentine, 452. 

— austraU on Hevea rubber in the Ama- 
zon Valley, 690. 

— ferreum, G. pseudoferreum distinct from, 
54. 

on tea, see G, pseudoferreum. 

^ fornicatum on orange in the Argentine, 
452. 
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{G-amdermci\ lorentmanum on Acacia deal- 
hata in the Argentine. 452. 

— lucidum on Derris in Dutch E. Indies, 
652. 

— — on Hevea rubber in Ceylon, 147. 

-on trees in the Argentine, 452. 

— platense on trees in the Argentine, 
452. 

— pseudoferreum, Femes pseudqferreus re- 
named, 54 ; F. ferreus distinct from, 54. 

— — on Albizztaj cacao, Cinnamomum, 
Durio ziheihimiSy and Meiroxylonj in Java, 
54. 

on Bevea rubber in Dutch E. Indies, 

653 ; in Java, 54. 

on tea in Dutch E. Indies, 663 ; 

in Java, 54, 522, 685. 

— sceleion on trees in the Argentine, 452. 

Qarcima mangastana, Pesialoszia espaillaiU 

on, in the Dominican Eepublic, 128, 
600. 

Gargaphiaf Beauveria gldbulifera on, 427. 

Gargoyle spraying oil, use of, against 
SpMerotheca mors-ume on gooseberry in 
Denmark, 560. 

Gas, effect of ethylene in coal, on plants, 
745.^ 

Geranium, see Pelargonium. 

Gerxnisan, action of, on cereal grain in 
Italy, 730. 

— , chemotherapeutical studies on, 410 ; 
against Coriicium solani on potato in 
Germany, 514. 

— , effect of duration of steeping on, 540. 

— , — of, on germination of wheat, 416. 

— , — of temperature on, 410, 540. 

— , hygroscopieity of, 171. 

— , regulations for sale of, in Sweden, 
192. 

— , replenishment of used steeps of, 222, 
478. 

— , stimulatory action of, 171, 485, 589, 
661. 

— , use of, against beet root rot in Den- 
mark, 530 ; against cereal diseases in 
Germany, 619 ; in Sweden, 411 ; 
against cereal smuts in D.S.A,, 222 ; 
against foot rot of wheat in India, 
594 ; against Belminthosporium gra- 
mineum on barley in Denmark, 412; 
in Sweden, 411 ; against Pythium de 
Baryanum on cruciferous seedlings in 
Germany, 271 ; against smut diseases 
of soi-ghum in Palestine, 734 ; against 
SphacelotJieca sorghi on sorghum in 
India, 594 ; against Thielavia basicola 
on tobacco in Canada, 585; against 
UstUago avenae on oats in Austria, 210 ; 
in Germany, 27 ; in Sweden, 485; 
against U. hordei on barley in Canada, 
535 ; in Germany 605 ; against U. levis 
on oats in Canada, 536 ; against U. 
trilici on wheat, 415 ; against wheat 
bunt in Austria, 210 ; in Canada, 
535 ; in Germany, 479 ; in Ifew Zea- 
land, 541 ; in Sweden, 26 ; in IT.S. A., 
281 ; in Wales, 412 ; against wheat 
diseases in Denmark, 412 ; against 
wurzelkropf (^Bacterium tumefaciens) 
of fruit trees in Germany, 494, 


[Germisan] and hot water treatment 
i increasing yield of wheat, 171. 

I Gibberella moniliformis on cotton bolls and 
seed in Queensland, 30, 550. 

on fig in U.S.A., 112, 113; con- 
fusion between CijUndroirichiim^ Oospora 
reriicillioides SiXid, IIZ \ transmitted by 
Blastophaga psenes, 112. 

on maize, notes on, 226, 544; 

occurrence in U.S.A., 225, 226, 405, 
644. 

on onion, 465. 

var. erumpens and G. 7n. var. sub^ 

glutinans on banana in Honduras, 617. 

— moricola on mulberry in Italy, 15. 

— saubmetii can infect barley, oats, rye, 
and wheat in K S. Wales, 287. 

on cereals in Italy, 732. 

— ^ — on maize, breeding against, 357 ; 
influence of temperature on resistance 
to, 545 ; metabolism of seedlings in re- 
lation to susceptibility to, 247, 545 ; 
meteorological conditions in relation 
to, 545; notes on, 226, 292, 544; 
occurrence in Kenya, (?) 17, 292 ; in 
XJ.S.A., 225, 226, 357, 405, 544 ; 
varietal resistance to, 247, 546. 

on oats in K. S. Wales, 287. 

— • — on wheat, control, 721, 722 ; meta- 
bolism of seedlings in relation to, 247 ; 
meteorological conditions in relation 
to, 545 ; occurrence in N. S. Wales, 
287; in U.S.A., 217, 474, 545, 597, 
721 ; varietal resistance to, 217, 474.^ 

Gladiolus j Penicillium on, toxic effect of a 
fungus on cultures of, 247. 

— j Sclerotinia bulborum on, in Italy, 14. 

— , Sclerotnm on, in Canada, 430; in 
Prance, 165. 

— , Sepioria on, in XJ.S.A. 282. 

— , — gladioli on, in Germany, 164. 
Gliricidia maculata, Coriicium solani can 
infect, 617. 

Gloeoporus rhipidium on tree trunks in 
the Argentine, 452. 

Gloeosporium on coco-nut in Zanzibar, 80. 

— on B&cea rubber in Ceylon, 125 ; in 
Malaya, 125. 

— on Bibiscus cannabinus in India, 595, 

— on Lochnera rosea in Java, 685. 

— on orchids in Italy, 429. 

— on Piper betle in India, 148. 

— on vanilla in Brazil and Ceylon, 429. 

— affine (f) can infect orchids, 429- 
(?) on Boy a carnosa in Italy, 429. 

— alho-rubrum on Bevea i-ubber, control, 
324 ; occurrence in the Amazon Valley, 
690 ; in the East, 324 ; (?) in Malaya, 
629 ; in Sumati’a, 323. 

— ampelophagum on vine, control, 468; 
713 ; occurrence in Prance, 468 ; in 
Middle Asia, 175, 207; in U.S.A., 
471 ; in Western Australia, 713. 

— aurantiorum on Citrus aurantium var, 

in Italy, 699. 

— cactorum on Opunfia in Australia, 303. 

— capreae on Salix babylonica and S./ra- 
gilis in New Zealand, 707; may be 
imperfect stage of Gnonionia bullaia, 
707. 


GENEEAL INDEX 


813 


[^Gioeosporhmi] cauUvorum on clover in 
England and Wales, 469 ; inU.S.A., 
481 ; temperature relations of, 431. 

— cqffeigenum on coffee in Brazil, 422. 

— concentricum on Brassicae in England, 
469. 

— cydaminis on Cydamenpersiciim in Italy, 
741. 

— fructigenum f. americana on market 
bananas in Germany, 505 ; G. musarum 
var. importatum may be identical witli, 
505. 

— UmefMcolum distinct from Colletotrichum 
gloeosporioides, 89. 

on citron in Corsica, 549. 

on limes, in Dominica, 89, 226 ; 

in U.S.A., 89; in the West Indies, 
550. 

- — lunatum on Opuniia in Australia, 308 ; 
Mycosphaerella opuntiae perfect form of, 
303. 

— mangiferae, see Glomerella cingulata. 

— manihotis on cassava in the lOominican 
Republic, 584. 

— melongenae on eggplant in the Philip- 
pines, 648. 

— minuium on Anthurium scherzerianum 
in Austria, 558. 

— musarum on banana can infect avo- 
cado, mango, and vegetable marrow, 
110 ; effect of environment on, 377 ; 
occurrence in Eiji, 715; in Germany, 
505 ; in the Philippines, 110, 618 ; in 
Porto Rico, 377 ; in Zanzibar, 80. 

— — var. importatum on bananas 
(market) in Germany, 505 ; G. fructi’- 
genum f. americana may be identical 
with, 505. 

— nervisequum on Platanus acerifolia in 
Germany, 11. 

— perennans on apple in Canada and 
U.S.A., 103. 

— phomoides on tomato in Bulgaria, 
519. 

— piperaium on chilli in U.S.A., 149, 
648. 

platani on Platanus acerifoUa in Ger- 
many, 11. 

— ribis on currants in Czecho-Slovakia, 
146. (See also Pseudope^iza ribis.) 

— — ru^^nmculans, see Glomerella cingulata, 

-- taxicoihm on yew in Norway, 198. 

— Uliae onnme trees in Czecho-Slovakia, 

— nenetum^ Bee Plectodiscella teneta. 

>— (?) mronicdrum on Veronica fructiculosa 
in Prance, 684. 

(rtowereWa on apple, pear, and plum in 
England, 343. ' 

■— cingulata can infect banana, chilli, 
citrus, mango, and tomato, 110. 

— — on apple in U.S. A., 473, 497, 615. 

— — on avocado in the Philippines, 

\;:109. 

— on coffee in Kenya, 17, 298. 

— (?) on jSerea rubber in Sierra 
Beone, ,345.. .. 

— on mango, control, 110 ; notes on, 

110, 283 ; occurrence in British 
Guiana, 347 ; in the Dominican Re- 


public, 584 ; in Hawaii, 283; in the 
Philippines, 109, 283 ; in Porto Rico 
and U.S.A., 283. 

[Glorn&rella cingulatai] on passion fruit in 
Australia, 680. 

on quince in Kenya, 18. 

on raspberry in Uganda, 17. 

on tea in Burma, 344. 

on vegetable marrow in the Philip- 
pines, 109. 

— coffeicola on coffee in Brazil, 159. 

— gossypii on cotton, control, 90, 737 ; 
notes on, 424, 425 ; occurrence in the 
Argentine, 161 ; in Ceylon, 148 ; in 
China, 657 ; in Nigeria, 424, 425; in 
Porto Rico, 227 ; in U.S. A., 90, 737 ; 
studies on, 90, 737. 

— pipemta on chilli in U.S. A., 648. . 

— psidii on guava in the Dominican 
Republic, 583. 

Glycerine, use of, with mercury solution 
against Bacillus amylovonts in U.S.A., 
21, 674. 

— j role of, in the spore ejection of 
Sphaer obelus, 51. 

Gnomonia on Ehus glabra in U.S. A., 22. 

— bullata on Salix in New Zealand, 707 ; 
may be perfect stage of Gloeosporium 
capreae or of Marssonina salicicoJa, 707. 

— cerasiis f. negundinis ascigerous form 
of Septomyxa negundinis on Acer negundo 
in Russia, 587. 

— cingulata on privet in Austria, 493 ; 
ascigerous stage of Myxosporium angu- 
latum, 493. 

— erythrostoma on cherry, control, 616 ; 
notes on, 331 ; occurrence in England, 
278 ; in France, 305, 331 ; in Germany, 
615. 

— leptostyla on walnut in England, 278 ; 
in France, 331 ; Cryptosporiiim nigrtim, 
Leptothyrium juglandis and Marssonina 
juglandis conidial stages of, 331. 

— rubi on Bubus in U.S.A., 392. 

— veneta on sycamore in U.S. A., 283. 

Gnomoniaceae. Ophiobolus may belong to 

the, 732. 

Godronia pineti on larch in Norway, 198. 

Gomphrefia globosa, Alternaria gomphrenae 
on, in Japan, 671. 

Gonatorrkodiella coccorum on Aleyrodes on 
coffee in Ceylon, 97. 

_ on Lecanium viride in Ceylon, 97. 

Gooseberry (Ribes grossularia), Cercospora 
angulata on, in V.S. A., 167. 

— mosaic (?) in England, 470. 

— , Mycosphaerella grossulariae on, in 
U.S. A., 167. 

— , Pseudopeziza 7'ihis on, in England, 278 ; 
in U.S. A., 167. 

• — , PuGcinia pringsheimiana on, in Estho- 
nia, 596 ; in Scotland, 749. 

Sphaerotheca mors-ume on, control, 22, 
168, 236, 505, 560, 673, 675, 677; legis- 
lation against, in Finland, 190; occur- 
rence in Austria, 210 ; in Czecho- 
slovakia, 146 ; ill Denmark, 560; in 
England, 677 ; in Germany, 673, 675 ; 
in Norway, 168 ; in Poland, 505 ; in 
Sweden, 236 ; in U.S. A., 22, 167. 
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Gossypiim, see Cotton. 

Gram, see Cicer arietinum. 

Grape, see Vine. 

Grapefruit (Citrus decmiana), CoUetotrichwn 
gloeosporioicles on^ in Jamaica, 655. 

. — , die-back of, in Jamaica, 655. 

— , Viplodia natalensis on stored, in 
U.S.A., 360. 

■ — , Penicillium digitatum on stored, in 
U.S.A., 860. 

— , — Ualicum on stored, in XJ.S.A., 360. 
— , Phimopsis cit'H on stored, in XJ.S.A., 
360. 

— , Phytophthora melongenae can infect, in 
the Philippines, 206. 

— , pitting of stored, in XJ.S.A., 360. 
Graphiola comma on coco-nut in Fiji, 
215, 227 ; in Southern Pacific Islands, 
227. 

on fiin palms in Fiji, 215. 

Grasses, Caloneciria graminicola on, in 
Eussia, 543. 

— , foot rot of, in Queensland, 633. 

, naosaic of, in Queensland, 632. (See 
also Maize mosaic, Sugar-cane mosaic.) 
— , Puccinia on, effect on lambing of, in 
Uew Zealand, 659. 

— , Phi^ootonia solani on, in XJ.S.A., 234, 
742. 

— , rusts of, in S. America, 252. 

• — , ScleroUum nivale on, in Eussia, 543. 

— , — rhizodes on, in Germany, 743. 

— , streak disease of, in Mauritius, 695. 
— , see also Turf. 

Grasshopper, Pmpusa grylli on, in S.- 
Africa, 98. 

Grevillea robusfa, Ehisoctonia hataticola on, 
in Uganda, 451. 

Grey speck of oats, carbonic acid-mineral 
law in relation to, 732 ; occurrence 
in Germany, 732, 733. 

Gi’oundnut (AmcMs hypogaea), Asp^ergillus 
niger on, in Sumatra, 712. 

— , Bacterium solanacearum on, in Dutch 
E. Indies, 652. 

— , Cercospora on, in the Dominican He- 
public, 600. 

• — r — personaia on, control, 18 ; notes 
on, 148 ; occurrence in the Domini- 
can Eepublic, 600 ; in Dutch E. Indies, 
662 ; in the Gambia, 18 ; in W. Africa, 
143. 

— , Coft'kium solani can infect, 19, 518 ; 

occurrence in Ceylon, 517. 

— , Pusariwn on, in the Gambia. IS. 
Puccinia arachidis on, in St. Vincent, 
215. 

— , (?) Rhizoctonia on, in the Dominican 
Eepublic, 600. 

— , ScleroUum rolfsii can infect, 753 ; oc- 
currence in Burma, 344; (?) in the 
Gambia, 18. 

— , Uredo arachidis on, in the Dominican 
Eepublic, 600. 

— , wilt of, in the Gambia, 18. 

Grubyella albd, see Trichophyton cdbum. 

— camerounensis on a bull, causing ring- 
worm, in the Cameroons, 364. 

Guava (Psidium guajava), Forms fruticum 
on, in the Argentine, 452. 


[Guava], Glomerella psidii on, in the Do- 
minican Eepublic, 583. 

— , Meliola amphitricha on, in the Domini- 
can Eepublic, 128, 600. 

— , silver leaf disease of, in the Domini- 
can Eepublic, 600. 

Guiqnardia aesculi on horse chestnut in 

U.S.A., 706. 

— bidwellii on vine, control, 633 ; occur- 
i*enee in Middle Asia, 175 ; in U.S.A., 
471, 5S8. 

— heveae on Eevea rubber in the East, 
324. 

Guinea grass (Panicum maximum). Eel- 
minthosporium panici on, in Dutch E. 
Indies, 37. 

— pig, white mould of maize causing 
death of, in Eussia, 734. 

Gum from spun silk, J14■^^cor racemosus, 
Penicillium chrysogenum, P. expansum, 
and Bhisopus japonicus can grow on, 
740. 

— spot of prune in Canada, 537, 

Gumming disease of coco-nut in Kenya 

and Tanganyika, 17, 80 ; in Zanzibar, 
80. 

Gummosis of cherry in Chile, 747. 

— of citrus in Egypt, 20; in U.S.A., 
858. 

— of orange, control, 226, 593 ; occur- ' 
rence in Guatemala, 226 ; in India, 
693 ; varietal resistance to, 226. 

— of stone fruit trees in Germany, 673. 

Gymnoascaceae, Dermatomycetes con- 
sidered to belong to, 553. 

Gymnoascus reesii compared with the 
dermatophytes, 553. 

Gymnoconia intersUtialis on blackberry in 
U.S.A., 167. 

on dewberry in U.S.A., 167. 

on raspberry in U.S.A., 167. 

Gymnosporangium asiaticum on pear in 
Japan, 369. 

— clavariaeforme on juniper in Norway, 
198. 

— junipefri on juniper in Norway, 198. 

virginianae, legislation against, in 

U.S.A., 105. 

on apple, control, 105 ; occur- 
rence in U.S.A., 105, 615 ; spore 
dispersal of, 615, 

■ — on Juniperus virginiana in U.S.A., 

105. 

— tremelloides on juniper in Norway, 198. 

— yamadae on apple in Japan, 368. 

— - ' — on Juniperus cMnemis lix Japan, 
369. 

Gypsophila, Fusarium udum on, in Uganda, 

■ : 17 . 

Gyroceras celiidis on Celtis australis in Al- 
giers, 268; Mycosphaerella celtidis asci- 
gerous stage of, 268, 

Hail and frost injury in relation to 
Pseudomonas samstanoi on oHve in 
Spain, 679. 

Hairy root of apple seedlings (non- 
parasitic) in France, 494. 

Haltieid on Vigna oUgosperma, Beaumria 
de}^sa on, 427. 
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JSaplocystis (?) mxans on chilli in the 
Argentine, 128. 

— (9) . — on tomato in the Argentine, 
128. 

Harpix soap as an adhesive in Denmark, 
559. 

Hartwig’s Schuttesalz, use of, against 
leaf fall of conifers in G-ermany, 709. 

Havrefusariol, use of, against XJsUlago 
avenae on oats in Sweden, 411. 

Heart-leaf rot of banana in Jamaica, 
654. 

— rot of apple, peach, and plum trees 
inU.S.A.,655. 

Heat canker of flax in XT.S.A., 721. 

— injury to Pimis mcliata in XJ.S.A., 
587. 

to wheat seed grain in Jensen’s 

method of smut control reduced by 
acidifying the water, 730. 

— (dry) seed treatment against Glome- 
rella gossypU on cotton in XJ.S.A., 90. 

Helianthus minims, see Sunflower. 

— tuherosiis, ScleroUum rolfsii on, in Malaya, 

V 79. 

JSelico'basidium longisporum on cacao in 
Uganda, 17. 

Eeliothis assulta in relation to infection 
of chilli by Bacillus carotovorus in 
Korea, 647. 

HelminiJiOsporiwn, facultative parasitism 
of, 621. 

— , leaf spots caused by, in Porto Eico, 
284. 

— on date palm in U.S.A., 82. 

— on maize in China, 656 ; in Fiji, 716 ; 
in the Philippines, 294. 

— on sugar-cane in Mauritius, 695, 

— on wheat, flicultative parasitism of, 
621, 622 ; occurrence in India, 594 ; 
in S. Australia, 601 ; in U.S.A., 223. 

— avenae on oats in U.S.A., 217. 

— crus-galU, see JET. monoceras. 

— curvulum on maize in the Philippines, 
294. 

— flagelloideum on Panicum spp., 37. 

— gossypii on cotton in Porto Rico, 423. 

— gramineum on barley, control, 113, 

411, 412, 415, 729 ; H, sativum and B, 
teres confused with, 417 ; meteoro- 
logical conditions in relation to, 545 ; 
notes on, 349 ; occurrence in China, 
656 ; in Denmark, 349, 412 ; in Ger- 
many, 113,640, 729 ; in Sweden, 411, 

412, 415 ; in U.S.A., 288, 545 ; studies 
on, 288, 417, 545; varietal resistance 
to, 417. 

— Mveae on Bevea rubber in the East, 

'■'■:324.' ■■ ■ 

— maydis on maize in Japan, 734. 

^ monoceras on Panicum crus-galli in 
Japan, 101. 

— oryzae on rice, 183 ; in Sierra Leone, 
'.345. 

-—panici on Guinea grass in Dutch E. 
Indies, 37. 

— sacchari on sugar-cane, notes on, 387 ; 
occurrence in Hawaii, 387, 518; in 
Jamaica, 655 ; temperature relations 
of, 55 ; varietal resistance to, 387. 


{Belminthos 2 ^orium'] sativum on barley, 
physiologic specialization and salta- 
tion in, 287. 

on wheat, acquired immunity 

from, 246; control. 721; occurrence 
in Canada, 535 ; in U.S.A., 223, 721 ; 
physiologic specialization and salta- 
tion in, 287. 

— teiramera, on wheat in U.S.A. , 223. 

- — turcicum on maize, breeding against, 
357 ; occui'rence (?) in India, 294 ; in 
Japan, 734; in Kenya, 18. 292; in 
the Philippines, 294 ; in U.S.A., 357 ; 
Ophiobolus heterosirophus confused with, 
294; study on, 734; varietal resis- 
tance to, 292. 

— ustilaginoideum on Panicum spp., 37. 

Bemidesmus indicus, Corticium invisum on, 

in Ceylon, 135. 

Bemileia vastatrix on coffee in Fiji, 215 ; 
in Kenya, 298 ; in the Philippines, 
639. 

feeding methods of, in rela- 
tion to virus diseases of potato, 439. 

Hemispora rugosa on man, renamed Tn- 
chosporum rugosum, 363. 

— stellata on man, 610. 

Hemlock tree, see Tsuga. 

Hemp (Cannabis saiiva), Boirytis cinerea 
on, in Canada, 701. 

— , 1 extile, deterioration of, by micro- 
organisms, 99. 

Bendei'sonia acicola on pine in Norway, 
197 ; is pycnidial stage of By 20 odermella 
sulcigena, 197. 

— coffeicola on coffee in Brazil, 160. 

— foliorum on oak and Salix caprea in 
Prance, development of, 331. 

— opuntiae on Opuniia in Austi'alia, 803. 

— rubi on raspberry in England, 343. 

Bendersonina sacchari on sugar-cane in 

Ceylon, 136 ; (?) in India, 212. 

Berpotrichia nigra on juniper in Norway, 
198. 

on pine in Bulgaria, 525. 

on spruce in Norway, 197. 

Beterodera radicicola, Pythium aphanider- 
7natum isolated from, in U.S.A., 72. 

Beteroptera in relation to stigmatomy- 
cosis, 389. 

Beterosporium gracile, soe JDidijmellina macro- 
spora. 

— variabile on spinach in Italy, 15. 

Bevea brasiliensis, see Rubber. 

Hexpodust, composition of, 567. 

Bibiscus cannabinus, Fusarium on, in Tan- 
ganyika, 280. 

, Gloeosporium on, in India, 595. 

— ■ esc-ulentus, Corticium solani can infect, 
19 ; occurrence in the Philiimines, 
753. 

, Pythium de Baryanum on, in the 

Philippines, 752. 

, Ehisoctonia bataticola can infect, 20. 

, ScleroUum rolfsii can infect, 753. 

Hickory (Bicoria), Pomes connaius on, in 

U.S.A., 394. 

— , Bydnum sepientrionale on, in U.S.A., 
394. 

I — 5 knots 0 ^ in U.S.A., 394. 
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Eieraciimi, Sntyloma on, in Switzerland, 
251. 

Higosan, fungicidal action of, 413. 

Mip^eastrum equestre mosaic, cytologieal 
study on, in Java, 765 ; intracellular 
bodies in, 765. 

— johnsoni mosaic, organisms observed 
in, in U.S.A., 523. 

Hochst dust, feeding experiments on 
poultry with wheat grain treated 
with, in Germany, 157. 

- — — , use of, against Calonectria gramini- 
cola on rye in Germany, 419 ; against 
Plasmocliophora brassicae in Germany, 
590 ; against Usiilago horclei on barley, 
in Gei'many, 605 ; against wheat bunt 
in Germany, 113, 117, 238, 479, 729. 

Hohenheimer beize, see Urania saat- 
beize. 

Molcus lanatiis^ Puccinia loUi from Mhamnus 
spp. can infect, in N. America, 483. 

— sorghum, see Sorghum. 

Hollow heart of potato in U.S.A., 516. 

— stem of tomato in Germany, 59. 

Hopper burn of potato in U.S.A., 322, 

382,597,688. 

Hops {Humulus lupuliis), Ascochyta Jiumuli 
on, in Czecho-Slovakia, 185. 

— , Boirytis (?) cinerea on, in England, 277. 

— , Oerco.'^ora on, in Czecho-Slovakia, 185. 

— curl of, in Czecho-Slovakia, 127. 

— , Fusari'um on, in Czecho-Slovakia, 
126. 

— , Macrosporium on, in Czecho-Slovakia, 
183. 

mosaic of, in England, 1 ; in Jugo- 
slavia, 185. 

— , nettlehead of, false and true types of, 
in England, 185. 

— , Phyllosticta humuli on, in Czecho- 
slovakia, 185. 

— , — lupuUna on, in Czecho-Slovakia, 

185. 

— , Pseudoperonospora humuli on, control, 

186, 639, 694; notes on, 186,638, 694 ; 
occurrence in Belgium, 127, 638; in 
Czecho-Slovakia, 55, 185, 638 ; in Eng- 
land, 1, 638 ; in France, 55, 186, 638, 
651, 694; in Germany, 55, 638; in 
Russia, 638 ; P. urticae distinct from, 
186 ; varietal resistance to, 127, 695. 

— , Sepioria humuli on, in Czecho-Slova- 
kisL, 185. 

— , Sphaerotheca humuli on, control, 566 ; 
occurrence in Czecho-Slovakia, 126; 
in France, 695. 

— , Veriicillium on, in England, 278. 

Hordeum juhatum, Puccinia graminis on, 

‘ overwintering of, in Canada, 536. 

— murmum, Ophiobolus graminis on, in S. 
Australia, 213. 

, Puccinia lolii on, in N. America, 483. 

Horse, Achorion gypseum on the, in France, 
555. 

— , Cryptococcus farcinimosus on the, 554, 
739 ; preventive inoculation against, 
366 ; renamed Endomyces farcinimosus, 
739. 

— , Microsporon equinum on the, in France 

i. ^5. / , 


[Horse], Trichophyton equinum on the, in 
France, 555. 

— , — gypseum asieroides on the, in France, 
555. 

— , — verrucosum on the, in France, 555. 

— , Urocystis iritici disseminated by the, 
in N. S. Wales, 285. 

Horse chestnut {Aesculiis hippocastcmimi), 
Guignardia aesculi on, in U.S.A., 
706. 

Hot air treatment, see Heat (dry) seed 
treatment. 

— formaldehyde, use of, against Actino- 
myces scabies on potato in U.S. A., 149, 
832 ; against Bacillus atrosepticus on 
potato in U.S. A., 322 ; against RMzo- 
ctonia solani on potato in U.S. A., 149, 
332. 

Hot water seed ti-eatment, effect on 
germination of cabbage, 400. 

— ^ injury to barley by, in 

U.S. A., 597 ; to Bromus secalinus by, in 
U.S. A., 656; to wheat by, in Italy, 
730 ; in U.S. A., 220 ; reduced by 
acidifying, 730. 

^ xise of, against Mycosphaerella 

brassicicola on crucifers in U.S. .4,., 460 ; 
against Phoma lingam on cabbage in 
U.S. A., 270, 400 ; against sereh disease 
of sugar-cane in Dutch E. Indies, 4, 

, 187, 328, 329 ; against Thielaviopsis 
paradoxa on sugar-cane in Java, 329 ; 
against Usiilago avenae on oats in New 
Zealand, 484 ; in Russia, 28 ; against 
U. bromivora on Bromus secalinus in 
U.S. A., 656 ; against 17. levis on oats in 
New Zealand, 484 ; against U. nuda on 
barley in Germany, 481 ; against 77. 
tritici on wheat in Gei*many, 481 ; in 
Italy, 730; in U.S. A., 414, 480, 727; 
against wheat bunt in Germany, 
170; in U.S.A., 480. 

treatment of bulbs against Pseudo^ 

monas hyacinthi on hyacinth in FIol- 
land, 612. 

of soil against Cladosporium 

fulvum on tomato in Germany, 10; 
against Moniliopsis aderholdi in Russia, 
73, 589; against tobacco seedling 
diseases in Porto Rico, 173. 

Hoya carnosa, (?) Gloeosporium affine on, in 
Italy, 429. 

Humic compounds in deteriorated 
fabrics, 556. 

Humuliis lupulus, see Hops. 

Hyacinth, Pseudomonas hyacinthi on, in 
Germany, 669 ; in Holland, 612. 

— , regulations controlling entry of, into 
U.S.A., 320. 

— , Sclerotium tuliparum on, in England, 
657. 

— , yellow spotting of, due to metabolic 
disturbances, in Germany, 669. 

Hyaloceras saccardoi on Salix in New Zea- 
land, 707. 

Ryalopsora polypodii-dn'yopieridis, hosts and 
life-history of, in America and Europe, 
334. 

Eyalopus regarded as a synonym of 
Cephalosporium, 97. 
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\_IIyalQims] ymnis synonym of Cephalo- 
sporium lecaniij 97. 

Uychmm sepietiirionale on in XJ.S.A., 
266. 

on Acer nibrum in XJ.S.A., 265. 

— — on Acer mccharum in U.S.A., 394. 

on beech in XJ.S.A., 266. 

on hickory in XJ.S.A. , 39^ . 

Hydrocarbon-phenol emulsions, use of, 
against fruit diseases in Germany, 674. 

Hydrogen-ion concentration in relation 
to aluminium and acid soils, 762 ; to 
black heart of potato, 626 ; to Oolleto- 
trichum Imi, 624 ; to Fusarium pigments, 
50 ; to F. conglutinans, 459 ; to F, liniy 
441, 624 ; to F. hjcopersici, 174:; to 
Ilelminthosporiiim maydis and H, turd- 
cum, 734 ; to Leptosphaeria herpotrichoides, 
662 ; to Monilochaetes infuscans, 383 ; to 
Ophiobolus graminis, 354: ; to Nectria 
galUgena, 676; to non-symbiotic ger- 
mination of orchid seed, 758 ; to Pkijto- 
monas nibrilineans, 130 ; to FhytopMhora 
faberi, 581 ; to pigment production by 
Fusarium, 50 ; to Plasmodiophora brassi- 
cae, 529 ; to rosette of apricot and 
plum, 167 ; to Synchytrium endohioticum, 
321 ; to toxicity of acid soils, 326 ; to 
Ustilago irltici and the action of heat on 
spore germination, 730, 

— springers in canned cherries caused 
by lime-sulphur sprays in XJ.S.A., 748. 

Hymenomycetous fungus on cereals 
associated with foot rot in Italy, 732. 

Hyoscyamus nigcr, Thielavia basicola on, in 
Eumania, 325. 

Eypholomct sublateritium on apple in 
U.S.A., 499. 

Eypochnus, see Corticium, 

Hypocreaceae, studies on certain genera 
of, 700. 

Hypoderma on conifers in Germany, 709. 

— lineare on pine in XJ.S.A., 81. 

Eypodermella on conifers in Germany, 

709; in XJ.S.A,, 80. 

— taricis on larch in Canada, 80 ; in 
XJ.S.A., 80. 

— onacrospora on spruce in Norway, 197. 

— sulcigena on pine in Norway, 197 ; in 
Eussia, 264. 

Mypomyces inaequalis on Amanita rubescens 
in Canada, 664. 

— ipomoeae in the soil and on banana in 
Honduras, 618. 

Eypoxylon pruinatum on aspen in XJ.S.A., 

■ 141. ; 

— - — , Populus iacamahOQca immune from, 
in XJ.S.A., 142. 

Eyppotion celerio, Phytophthora colocasiae 
disseminated by, in the Philippines, 

:■ 341.. ; 

By strip hystrix, Claviceps purpurea on, in 

/;:,,XJ.S.A.,. 217.. 

Indigofera arrecta stnd I, sumatrana, 
Corticium solani GB.n infect, 518. 

Insects as disseminators of disease, 2, 
30, 31, 59, 104, 142, 186, 188, 202, 
203, 338, 341, 386, 430, 439, 647. 

Internal breakdown of apple, effect of 


watercore on susceptibility to, 434 ; 
flesh collapse identical with, 372 ; 
notes on, 499, 500, 562 ; occurrence in 
New Zealand, 372, 562; in XJ S.A., 
434, 499 ; in Victoria, 500 ; soft scald 
distinct ftoni, 499 ; two types of, 500. 
(See also Jonathan breakdown.) 

— decline of lemon, carbohydrates in 
relation to, 667 ; occurrence in XJ.S.A., 
421 ; water deficit in relation to, 421. 

International Association of Organiza- 
tions for the Protection of Plants, 313. 

— Agricultural Conference, 1925, plant 
protection resolutions of, 255. 

Intracellular bodies in mosaic plants, 
387, 453, 523, 765. 

Iodine, use of, against Monilia krusei in 
man, 610 ; against Sporotrichum beur- 
manni in man, 554. 

Ipomoea batatas, see Sweet potato. 

— trichocarpa, Phymatoirichum omnivorum 
on, in H.S.A., 405. 

Iris, Bacillus carotovorus on, in Canada, 
33; in England, 33 ; in 0.S.A., 81. 

— , bacterial rhizome rot of, in England, 
83. 

— , Gladochytrium tenue on, in XJ.S.A., 81. 

— , Bidymellina iridis on, in 0.S.A., 81. 

— , — macrospora on, in Czech o-Slovakia, 
146 ; in England, 33. 

— , Heterosporium gracile on, see Bidymellina 
macrospora. 

— , Pseudomonas iridis on, in XJ.S.A., 81. 

— , Pucdnia iridis on, in England, 33. 

— , Sclerotinia sclerotiorum on, in Germany, 

612. 

— , Scleroiium iuliparum on, in England, 
557. 

— , Septcyria on, in XJ.S.A., 81. 

Iron sulphate, use of, against chlorosis of 
peach in Prance, 677 ; against chlorosis 
of pineapple in Porto Kico, 236 ; 
against chlorosis of sugar-cane in 
Hawaii, 387 ; against Qloeosporium ampe- 
lophagum on vine in Prance, 468 ; 
against Uncinidci necator on vine in 
Algeria, 144. 

— sulphide, use of, against Podosphaera 
oxyacanthae on apple in Tasmania, 675. 

Irpex fusco-violaceus on trees, in Eussia, 
267. 

Isaria parasitic on locusts in S.W. Africa, 
552. 

— farinosa, Spicaria farinosa verticillioides 
said to be a form of, 97. 

Ixia, regulations controlling entry of, into 
U.S.A., 820. 

Izal, use of, against black stripe canker 
ofB&cea rubber in Ceylon, 581 ; against 
Ceratosiomella fimbriata and Phytophthora 
faberi of Kema rubber, in Dutch E. 
Indies, 631, 

Jerusalem artichoke, see JSelianthus 
tuberosus. 

Jeyes’ fluid, use of, against ‘ little-leaf ’ 
disease of coco-nut in St. Lucia, 404. 

Jodelite, use of, against disease following 
sun-scorch of Eevea rubber roots in 
Malaya, 761. 
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Jonatlian breakdown of apple in Canada, 
537. (See also Internal breakdown.) 

■ — spot of apple in XJ.S.A., 501 ; in 
Victoria, 500. 

Juniper (Jimiperm) eradication, against 
Gymnosporan gium juniperi-'cirginiaiiae, in 
U.S.A., 105. 

— , Gymmsporangium clavariaeforme, G. 
juniperij and G. iremelloides on, in Nor- 
way, 198. 

— , Herpotrichia nigra on, in Norway, 198. 
— , Phomopsis jumperovo7'a on, in U.S.A., 
80. 

J uniperns cMnemis, Gymmsporangium 
yamadae on, in Japan, 369. 

— virginiana, Gymnosporangium juniperi- 
virginianae on, in XJ.S.A., 105. 

• — — , Phomopsis juniperovora on, in 
U.S.A., 80. 

Jute {Corchorus), Bliizoctonia (?) bataiicola 
can inieet, 148. 

— , MacropJioma corcJiori on, in India, 148. 

Kale (Brassica oleracea var. acepJiaUt)^ My- 
Gosp)haereUa hrassicicola on, in XJ.S.A., 
459. 

Kaliinat injury to oats, 27 ; to cereals in 
Germany, 620. 

— , use of, against Tkielavia basicola, on 
tobacco in Canada, 586 ; against UsUlago 
ave7%ae on oats in Germany, 113 ; in 
XJ.S.A., 356; against wheat bunt in 
U.S.A., 281. 

Kaolin, use of, as emulsifier in citrus 
sprays, 115. 

Karascli compounds A and B, use of, 
against wheat bunt in XJ.S.A., 603. 
Kayso, composition of, 567. 

— , use of, as an adhesive and spreader, 
44,311. 

Kephir, Torula associated with bacteria 
in the preparation of, 568. 

Kerosene as a soil disinfectant against 
potato wart in XJ.S.A., 181. 
Keuchenius treatment against brown 
bast of rubber in Malaya, 654. 
lilockeria a genus of the Cryptococcaeae, 
229. 

^ Knife cut’ disease of sugai-cane in 
Queensland, 697. 

Kohlrabi {Brassica oleracea var. caulo- 
rapa)j Plasmpdiophora hrassicae on, in 
Germany, 74, 590. 

Kola nut {Cola acuminata)^ Fusarlum on, 
in Sierra Leone, 345. 

— , Pseudomonas on, in Sierra Leone. 

345. 

Koumiss, Torula associated with bacteria 
in the preparation of, 568. 

Kuehneola desmium on cotton in Porto 
Eico, 227, 392. 

on Montezuma speciosissima, in Porto 

Eico, 392. 

— fid on fig, control, 718; occurrence in 
the Dominican Republic, 128; in 
XJ.S.A., 718; in Zanzibar, 80. 

— gossypii, see Z. desmium, 

Kunkelia nitens on blackberry in XJ.S.A., 
167. 

oil dewberry in XJ.S.A., 167. 


[Kunkelm nitens'} on raspberry in XJ.S.A., 

167. 

Kurtakol, use of, against Plasmopara 
viiicola on vine in Germany, 78 ; 
against vine diseases in Austria, 77. 

Lachnea hemisphaerica on coffee in Brazil, 
160. 

Lactarius delidosus forming mycorrhiza on 
Larix europaea, Picea abieiis. Pimis mon- 
tana^ and P. sylvestrisj 246. ' 

Ludum saiiraj see Lettuce. 

Laelia, Ehizoclonia repens in mycorrhiza 
of, 177. 

Lahaina disease of sugar-cane, see Sugar- 
cane root i*ot. 

Lanthanum, use of, against mildew of 
cotton fabrics, 556. 

hixvGh {Larix) y Godronia 2 yineti on, in Nor- 
%vay, 198. 

— , ilypodermefia laricis on, in Canada : 
80 ; in U.S.A., SO. 

— , Meria laricis on, in Norway, 198. 

— , mycorrhiza of, study on, 246. 

— , Phomop sis juniperovora can infect, 80. 

— , — pseMdotsugae on, in Britain, 260. 

Laserpifiimi, Pleurotus e^'yngii on, in the 
Alps, 335. 

— latifolium, Pleu'rofus eryngii on, in 
Prance, 708. 

Latkyrus odoraiusy see Sweet pea. 

— prateotsis, Uromyces pisi on, biology of, 

511. 

— silvestrisj Cylindrosjmitmi on, in Ger- 
many, 520 ; Sc 2 >toria silresfris may be 
identical with, 520. 

iaberosusy Uromyces pisi on, biology of, 
511. 

Lavender {Lavandula), Phoma lavandulae 
on, in England, 27^ 

— . Sepioria lavandulae on, in England, 
278. 

Lead arsenate, see Arsenic compounds. 

Leaf curl of Crotalaria juncea in Dutch 
E. Indies, 652. 

of raspberry in Canada, 534 ; in 

D.S.A., 282. 

— fall of Hevea rubber, Fusariam, Gloeo- 
sporium, and a Phycomycete associated 
with, in Malaya, 125. (See also Phyto- 
phthorafaheri and P. meadiK) 

— hoppers, feeding uvetliods of, in rela- 
tion to virus diseases of potato, 440. 

— mottling of rye and wheat due to 
faulty nutrition iii' U.S.A., 86. (See 
also Mosaic.) 

— roll of cotton (non-parasitic) in 
Southern Nigeria, 424. . ; 

— of potato, control, 443, 444, 625 ; 

diagnosis in primarily infected tubers, 
380 ; effect of fertilizers on, 443 ; effect 
of, on composition of * mother tuber ", 
572; mode of degeneration of chloro- 
plasts in, 763 ; notes on, 209, 571 ; 
occurrence in Austria, 210 ; in Dutch 
• E., Indies, ;652'; in Prance,' 209'; in 
Germany, 443, 759 ; in Ireland, 121, 
442, 444,;.' in' U.S.A.,, 347,'. 5,71,.':625,. 
655 ; production of ‘ seed ^ free from, 
in Ireland, 444 ; seed certification 
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against; in C4ermany, 759 ; study on, 
121; transmission of, 123, 124, 188; 
Ttfpklocyba %dmi as carrier of, 188 ; 
varietal susceptibility to, 347. 

[Leaf roll] of tomato in CTermany, 59, 
60; attributed to water shortage, 60, 

— scald of sugar-cane, see Bacterium 
causing. 

— scorch of Acer spp. in U.S.A., 706. 

> — variegation of plants may be due to 
bacteria, 539. 

Leather, Aspergillus niger on, in XJ.S.A.,. 
163. ■ ■ 

Lecanium, Cephalospormm lecanii on, in 
Ceylon, 96. 

— okae, Cephalos'porium lecanii on, in JSf. S. 
Wales, 96. 

— virkle, Cephahsporium lecanii on, in Cey- 
lon, India, and Java, 96. 

— — , Gonatmrhodiella cocconmi on, in 
■ Ceylon, , 97. 

Ledum palusire^ Scleroiinia hekroica on, 6. 
Leek (Allium pornm), Urocysiis cepulae 
, on, 205. 

Legislation against barberry in Canada, 
24. ■ ■ ■ 

Cer'aiostomella fvmhriaia on rubber in 

Malaya, 184. 

fruit diseases in IJ.S.A., 320, 640. 

— Pusarium cuhense on banana in 
Jamaica, 654. 

Gymnosporcmghimjumperi-mrgimanae 

in U.S.A., 105. 

Ophiobolus graminis on wheat re- 
pealed in U.S.A., 320. 

Peronospora schleideni on onions in 

Finland, 190. 

— ■ — plant diseases in Brazil, 448; in 
Chile, 190 ; in Costa Eiea, 768 ; in 
Ecuador, 575 ; in Finland, 190 ; in 
Germany, 575 ; in Holland, 189 ; in 
Jamaica, 63 ; in the Philippines, 639; 
in Poland,. 256 ; in S. Africa, 279 ; in 
Spain, 190, 704 ; in LT.S.A., 320 ; in 
various countries, 255 ; (suggested) 
in West Indies,. 191. 

• Plasmodiophora hrassicae on cabbage 

in. Finland, 190. 

— - — Podosphaera . leucotricha on apple, in 
Finland, 190. 

potato diseases In Finland, 190 ; 

■ : in Norway, 192, 

Psettdomo'Mis . on citrus in Ja- 

.maica, 64. ,. 

— — Puccinia graminis on cereals in Fin- 
land, 190. 

— — rose diseases in U.S.A., 320, 640. 
— — Sphaerotheca mors-uvae on gooseberry 
. In Finland, 190, ■ 

— Sporotnchum ciiri on citrus in Brazil, 

',,.448. ■ 

sugar-cane mosaic in Barbados, 

189; in the French Antilles, 2 ; in 
Jamaica, 63 ; in Kenya, 576. 

Bipichytrium endobioikum on potato 

in Austria, 576; in Gzecho-SIovakia, 
191 ; in Benmark, 384 ; in Finland, 
190 ; in Germany, 64, 759, 768 ; in 
Ireland, 64, 446 ; in Norway, 192 ; 
in Poland, 256; in Bussia, 576; in 


Switzerland, 191, 627, 768; proposed * 
unification of, 256. 

[Legislation against] Lrocysiis tritici on 
wheat in tJ.S.A., 320. 

— , interna.tional year-book on agricul- 
tural, 255, 

— regarding fungicides in Austria, 64 ; 
in Prussia, 192 ; in Sweden, 192. 

Leguminosae, ErysipMs polygoni on, special- 
ization of, 6, 

— , Pseudojnonas radickola on, effect of 
ultra-violet rays on bacteriopluige of, 

756. 

Lemon {Citncs imommkj Alternaria on, in 

S. Africa, 279. 

— , Blepharospcra on, in Italy, 666. 

— , Colletotrkhum gloeosj'uirioides on, in 

Sicily, 665, 736. 

— , internal decline of, note's <jn carbo- 
hydrates in pe<.d in relation to, 6«>7 ; 
occurrence in U.S.A., 421 ; water 
deficit in relation to, 421. 

— IknicilUum digiUifmn on st<,>red, In 
Victoria and N. S. Wales, <>68. 

— , — - italicum on stored, in Yietoria and 
N. S. Wales, 668. 

— , Phomopsis ccdiforiiica. causing, shell 
bark of, in U.S.A., 20. 

— , Phytophfhoni cUropkihora on, in Vic- 
toria, 668. 

— — hibernaiis on, in Australia, 296. 

— , Pseudomonas ciiripuieak on, in Sicily, 

359. 

— , Septorla Ubia on, in Italy, 15. 

— storage, notes on,, in Victoria, 668. 

. — , vaseline treatment of, causing, break- 
down of fruit in Victoria, 668. 

— , wither- tip of, associated, with Colkio- 
irichum gloeosporioides in Sicily, 665. * 
Lentinus lepid&us on timbei'', relation of 
moisture to, 199. 

— ■ — toxicity of zinc chloride to, 397. 
Lenziles sepiaria on timber in Russia, 

588 ; relation of moisture to, 199. 

— striata, toxicity of zinc chloride to, 

397. 

— trabea on timber, relation of moisture 
to, 199. 

- — — toxicity of zinc chloride to, 397. 
Lepidium satiDum, Cortkium . soUmi on, in 

Egypt, 19. 

Lepidosaphes ulmi, CephdotiporiHm (Jcrv 
stalagmus) coccorum on, in England, 97. 
Leptinotarsa dccemlijieafa, Beaui'cria hassia- 
na, B, densa, JL ej'nsa, and ./>. ghibulifera 
on, attempted control by, hi Prance, 
95. 

Leptomonas in Lggaeus saxat'dls in France, 

760. 

davidi in E'uphorbw in Canada, 183. 

in Euphorbia ajpiiri^sias hi France, 

760; in Switzerland, 760. 

— in Euphorbia gerardiana in Switzer- 
land, 760. 

“in StemcephahiH agilis in Switzer- 
land, 760. 

Leptosphaeria herpotricholdes on cereals in 
Italy, 732. 

■ - on wheat, control, 416, 662, '663; 

notes on, . 415 ; occurrence in France, 
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415, 410, 662 ; in Italy, 662 ; in U.S. A., 
228 ; study on, 662 ; toxic action of, 
50 ; varietal resistance to, 416 ; via- 
bility of, 416. 

[^Lept 6 S 2 )haerki] smchari on sugai’-cane in 
British Gruiana, 846 ; in Mauritius, 
695 ; varietal susceptibility to, 846. 

— scdicinearum (?) on Salix in New Zea- 
land, 707, 

Lepioihyrmm castaneae on chestnut in 
U,S.A., 81. 

— juglandis on walnut in France, coni- 
cliai stage of Gnmnonia leptosiyla, 831. 

— maximum on Acer negundo in U.S. A., 
252. 

— pomi on apple in Italy, 699. 

Lettuce {Lactuca mtwa), Bacillus caroiovorus 

can infect, 148. 

— , bactei’ia on, causing ‘slime’ rot of, 
in U.S.A., 274. 

— , Boityiis on, in U.S. A., 274, 719. 

— , — cinerea on, in U.S. A., 611. 

— , brown blight of, in U.S. A., 598. 

— , Coriicmm solani can infect, 19. 

— , Phytophthora meloiigmae can infect, in 
the Philippines, 206. 

• — , Pythlam de Baryctnum on, in the 
Philippi ties, 752. 

— , Kio Urande disease of, in U.S.A., 
598. 

— , ScUroHnia on stored, in U.S.A., 269. 

— , tipburn of, in U.S.A., 274, 582. 

— , white heart physiological disease of, 
in U.S.A., 598. 

Leucaetia glmica, Corticiiim sahnonicolor can 
infect, 457. 

Lichfheimia corymUfera, see Ahsidia lichU 
heimi. 

Ligniera %yilorum on Poa annua in France, 
234. 

Ligustrum vulgare, see Privet. 

Lilac {Syringa vtdgaris), Pseudomonas cUri- 
putedle on, in U.S.A. , 558 ; Ps. syringae 
may be identical with, 559. 

Lily (Lilmm), Botrytis canescens on, in 
Ozecho-Slovakia, 146, 

— , Phytophthora cactorum on, in U.S.A., 
480. 

— , regulations controlling entry of, into 
U.S.A., 820. 

— of the Valley {Conmllaria. majalis'), 
stunting disease of, in Germany, 669. 

Lima bean, see Phaseolus lunatus. 

Lime {Citrus auraniifoUa and C. medica)^ 
Colletofrivhum gloeosponoides on, inU. S. A., 
89 ; in relation to wither-tip in Do- 
minica, 89. 

— , die-back of, in St. Lucia, 89. 

— , Gloeosporium Umeiticolum on, in Do- 
minica, 89, 226; in U.S.A., 89; in 
the West Indies, 550, 

Lime-sulphur, analysis of brands of, in 
U.S.A., 46, 438, 567. 

— as a fungicide in England, 567 ; in 
U.S.A., 720. 

— cold- mix oil emulsion, use of, against 
Physalospora cydoniae and Venfuria tnae* 
qualis on apple in U.S.A., 720. 

— injury, 41, 102, 495, 497, 498, 538, 

615. ' ' ’ 


[Lime-sulphur] sprays affecting canned 
cherries in U.S.A., 748. 

lead arsenate spray, chemistry of. 

116,567. V y 

— , see also Sulphur-lime, dry-mix. 
Lime tree {Tilia)^ Gloeosporium iiliae on, 
in Czfccho-Slovakia, 146. 


Linseed (Linum usitatissimum) y Fusarium 
on, in liiissia, 543. 

— , Melampsora IM on, in U.S.A., 490; 

genetics of resistance to, 490. 

— , Phlyctaena Unicola on, in the Argentine 
and in U-S.A., 366, 

— , see also Flax. 


- oil, intoxication from, fixmi Ihisarium 
infected seed in .Russia, 543. 

, UvSe of, against Gloeos^oorium pereyi- 

nans on apple in U.S.A., 104 ; against 
Nummularia discreta on apple in U.S.A., 
23. ’ 


Liparis dispar in relation to die-back of 
oaks in Jugo-Slavia, 705. 

Lipoid media, growth of fungi on irra- 
diated, 248. 

Lochnera rosea^ Ckoanephora on, in Java. 

685. 


, Colletotrichmn on, in Java, 6S5. 

, Fusarium on, in Java, 685. 

, Gloeosporium on, in Java, 685. 

, Phytophthora {‘tjfaheri on, in Java, 

685. 

Locusts (Acridium), Coccohacillus aeridio- 
rum on, in Greece, 596. 

— , Empusa grylli on, in S. Africa, 93, 
551. 

— , Isaria on, in S. W. Africa, 552. 

Loganberry (Rubus loganobaccus), dwarf 
disease of, transmission by aphids, in 
U.S.A., 236. 

— , Mtjcosphaerella rubma on, in U.S.A., 
235. 

— , Sepioria rubi on, in U.S.A., 655. 

Lolium, Puccinia loin on, in Spain, 658. 

— mulUJlorum, mycorrhiza of, 879. 

— per&nne, mycorrhiza of, 379. 

— — , Scleroiium graminearum on, in 
Russia, 548. 

— subulat'um, mycorrhiza of, 879. 

— temulentum, AUernaria loliidern'iiUnti on, 
in Italy, 748. 

, mycorrhiza of, 379. 

Lonicera /lava, Puccinia lolii on, in U.S.A., 
484. 


Lophodermium on spruce in Germany, 
709. 

— hysterioides on Crataegus monogyna in 

France, 331; pycnidial 

stage of, 33 L 

— macrosporum on pines in Bulgaria, 525. 

on spruce in Germany, 709. 

nervisequum on Abies alba in Germany, 

709. 

— pinastri on pine, control, 456, 709 ; 
occurrence in Bulgaria, 525 ; in 
France, 455 ; in Germany, 708 ; in 
Norway, 197 ; in Poland, 211, 714. 

Lophophyton gallinae on fowls, causing 
• white crest’, 490. 

Loquat {Eriobotrya japonica)^ ‘mal secco' 
of, in Sicily, 368. 
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Lotus cornimlatus and L. tenuijolius, Uro- 
myces loti on, biology of, 511. 

Lucerne (Medicago sativa)j Aplanohacter 
inskUosum on, in U.S.A., 36. 

. Ascochyta imperfecta on, in. U.S.A., 
723. 

— , bacteria on, associated with crown 
or root rot, in U.S.A., 538. 

— , Bacterium mecUcaginis on, in U.S.A. , 
723. ' 

— , (Jercospora medicaginis on, in U.S.A., 
723. 

— , Colleiotrichum trifolii on, in U.S.A., 
406. 

— , Corticium solani can infect, 19. 

— , crown or root rot of, in U.S.A,, 538. 

— yFusarium on, in U.S.A., 82, 474. 

— , Macrosporium mecUcaginis on, 233. 

— j — sarcinc^^forme on, in U.S.A., 233 ; 
renamed Thyrospora sarcinaeform.e, 233. 

— , Peronospora aestivalis on, in Poland, 
714. 

— , — trifoliorum on, in U.S.A., 282, 431. 

— , Phymatotridmm omnivormn on, in 
U.S.A., 426. 

— . BJiizoctonia crocorum on, in France, 
672. 

— , (?) Sderotinia trifoliorum on, in U.S.A., 
656. 

— , Thyrospora sarcinatfomie on, in U.S.A., 
Macrosporium sarcinae forme renamed, 
233. 

— , UropMyctis alfalfas on, in France, 651. 

— wilt in U.S.A., 472. 

Luffa acutangula, Mycosphaerella ciiruUina 
on, in Ceylon, 136. 

Lupin (Lupinus), Aphanomyces eiiteiches 
can infect, 201. 

— , Blepharospora on, in Italy, 672. 

— , Ceraiophorum setosum on, in Holland, 
391 ; in Italy, 672 ; wrongly identified 
as Pestalozzia lupdni, 391 ; Masiigosporium 
lupini a synonym of, 391. 

— , Chalaropsisthielavioides on, in Italy, 672. 

— , Fusarium msinfecium on, in Bulgaria, 
519. 

— , Pestalozzia lupini on, stated to be a 
synonym of Ceraiophorum setosum^ 391. 

— Phytophthora parasitica on, Blepharospora 
mistaken for, in Italy, 672. 

Zycium harbarum, Mlcrosphaera mougeotii 
on, 699, 

Lycopersicum esculentum, see Tomato. 

Lycopus, Puccinia dispersa on, in aecidiai 
stage in Spain, 658. 

Lygaeus saxatilis, Leptomonas in, in France, 
760. 

Lijgus, feeding methods of, in relation to 
potato virus diseases, 440. 

— communis var. novascoUensis, Fmp'usa 
erupta on, in Canada, 95. 

Lysin, bacterial, action of, on dead 
bacteria, 239 ; factors affecting plaques 
produced by, 243. (See also Bacterio- 
phage.) 

Lysol, use of, against Mycogone pernidosa 
on mushrooms in Germany, 592. 

Macrophoma corchori on jute in Bengal, 
148 ; stage of Ehizocionia bataticola,14^S. 


[Macropho^na'] mcdormn on apple in Bus- 
sia, 747. i 

• — mtisae on banana (?) in Fiji, 715 ; in 
Hawaii, 749 ; in the Philippines, 618, 
749 ; Phoma musae a synonym of, 749 ; 
varietal resistance to, 749. 

— opuntiarum on Opuntia in Australia, 
303. 

— peckiana on vine in Italy, 208, 

— phaseoU on beans in U.S.A., 598, 722. 

■ — pmea on Pinus sabmiana in France, 

165. 

— scdicaria on Salix in New Zealand, 

707. 

— salicis on Salix fragilis in New Zealand, 

707. 

— theicola on tea in Ceylon, 521, 633. 
Macrosiphum solanifolii feeding methods 

in relation to j^otato virus diseases, 
439. 

, potato virus diseases transmitted 

by, 443. 

Macrosporium in fiax-sick soil in Bussia, 

100. 

— oii chilli in U.S.A., 82. 

— on date fruit in U.S.A., 82. 

— on hops in Czecho-Slovakia, 183. 

— on Opuntia in Australia, 303. 

— commune, see ilf. scn’cmula. 

— cucumerinum, Altemaria brassicae var. 
nigrescens distinct from, 471. 

, facultative pai*asitism of, 622. 

on melon in U.S.A., 679. 

— iridis, facultative parasitism of, 622, 

— medicaginis on l*ucerne, 233. 

— parasiiicum, facultative parasitism of, 
622. 

on onion in Porto Rico, 377. 

— sarcinaeforme on lucerne in U.S.A., 
233 ; renamed Thyrospora sarcinaefomie, 

233. 

— sarcinula on beet in Czecho-Siovakia, 

13. 

— solani j .see Altemaria solanL 

— tomato on tomato, control, 718 ; occur- 
rence in U.S.A., 281, 598, 718 ; 

varietal resistance to, 281, 718. 

— vitis on vine in Russia, 650. 

Madurella mnericana on man in U.S.A., 

429. 

Magnesium sulphate, use of, as an ad- 
hesive. 374. 

Maize (Zea ma;ys), bacterial diseases of, 
218. 

— , Bacterium dissolvens on, in U.S.A., 

644. 

— , — - hold on, in U.S.A., 547, 

— , Basisporium gallarum , on, idenficai 
with Coniosporium gecevi, 87 ; notes on, 
22. ; occurrence in , . U. S. A., 22, 86 ; 
study on, 86. 

— , Cephalosporium am'emonium on, notes 
on, 226, 544; iir U.S.A., 225,' 226, 405, 
544. 

— , Cm'cospom zeae-maydis on, in U.S.A., 

252. 

■ — , Biplodia zeae on, breeding against, 
357 ; cattle and sheep poisoned by, in 
S. Africa, 99 * control, 468 ; notes on, 
226, 486, 544 ; occurrence in Queens- 
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land, 486 ; in Russia, 295 ; in S. 
Africa, 99, 278 ; in XJ.S.A., 225, 226, 
857, 405, 544 : renamed PJiaeostagono- 
sporopsis zeae, 295. 

[Maize], foot rot of, in Queeensland. 
683. 

— , Fusarium on, in XJ.S.A., 857 ; toxic 
effects of a fungus on, 247. 

— , — moniliforme on, see Gibberella monili^ 
formis. 

— , Gibberella moniUfo7''mis on, notes on, 
226, 544 ; occurrence in XJ.S.A., 225, 
226, 405, 544. 

— , — on, breeding against, 

857 ; influence of temperature on 
resistance to, 545 j metabolism of 
seedlings in relation to susceptibility 
to, 247, 545 ; meteorological conditions 
in relation to, 545 ; notes on, 226, 
292, 544 ; occurrence in Kenva, (?) 17, 
292; in U.S.A,, 225, 226, 857, 405, 
544 ; X’esistance to, 247, 546. 

— , Mehninthosporiimi on, in China, 656 ; 

in Fiji, 716 ; in the Philiiipines, 294. 
— , — mirmlunt on, in the Philippines, 
294. 

— , — maydi$ on, in Japan, 734. 

— j — iurcicum on, breeding against, 
S57 ; occurrence (?) in India, 294 ; 
in Japan, 784 ; in Kenya, IS, 292; 
in the Philippines, 294 ; in XJ.S.A., 
857 ; Oiihkibolus hckrostrophus confused 
with, 294; study on, 784; varietal 
resistance to, 292. 

— , leaf spot of, in Fiji, 716. 

— , method of growing asei)tic seedlings 
of) 605, 

— , Micrococcus seae on, in Russia, 734 ; 
transmitted by Opairuni intermedium, 
784. 

— mosaic, intracellular bodies in, 765 ; 
occurrence in Haiti, 588; in Java, 
765 ; in Queensland, 682. (See also 
Sugar-cane mosaic.) 

— , Oospora mrticilUoides on, in Russia, 
298, 734 ; parasitizing Usiilago zeae on, 
292. 

— , Ophiobolus lieterostrophus on, Belmintho- 
sporium turcicmn probably confused 
with conidial stage of, 294 ; occurrence 
in India, 294 ; in the Philippines, 293 ; 
in U.S.A., 294. 

— Phaeostagonosporopsis zeae on, in Russia, 
295 ; R'ipZofh'a seae renamed, 295. 

— , Phijsoderma zeae-magdis on, in China, 
656. 

— , Puccinia maydis on, aecidial stage of, 
of, on Oxalts in U.S.A,, 419 ; biologic 
forms of, 486 ; occurrence in Kenya, 
292; in Porto Rico, 892: in U.S.A., 
486. 

— , — pallescens on, in Porto Rico, 392. 

— , — sorghi on, see Puccinia maydis, 

— , Pythium on, in U.S.A., 485. 

— root and' stem rot, aluminium and 
acid in relation to, 762. 

— , Sclerospora graminicola on, in U.S.A.,, 
224. 

— , scutellum rot of, in U.S.A., 225, 

' ^26. 


[Maize], seed-borne diseases of, in 
U.S.A., 620. 

— , Sorosporium reilianum on, in Kenya, 
292; in Middle Asia, 174; in U.S.A., 
485. 

— , streak disease of, Balclutha mbila as 
carrier of, 188 ; occurrence in Mau- 
ritius, 56, 695 ; in S. Africa, 188. 

— , Striga hermontJma parasitic weed on, 
in Kenya, 292. 

— , Trichosporkmi maydis on, in Italy, 
208. 

— , UsUlaginoidea (?) irirens on, in U.S.A., 
723. 

— , Ustdlago maydis on, see U. zeae. 

— , — zeae on, biologic forms of, 486; 
genetics of resistance to, 224, 857; 
in relation to sap concentration, 735 ; 
notes on, 664 ; occurrence in China, 
656 ; in the Dominican Republic ; 
600 ; in Middle Asia, 174 ; in St. 
Vincent, 215 ; in U.S.A., 22, 857, 486, 
545, 664 ; Oospora verticilUoides parasi- 
tizing, in Russia, 292 ; study on, 22 ; 
varietal resistance to, 546, 664. 

— , white mould of, Mlcrococc^is zeae and 
Oospora verUcMUoides holated from, 734 ; 
toxic action of, 784. 

^Mal secco’ of fruit trees in Sicily, 359, 
868. 

Malassezia tropica on man in relation to 
|>inta dermatosis in Central America, 
82. 

Mamestra hrasskae^ Sphaerosperma on, in 

Poland, 211. 

Man, Absidia lichthemi on, causing ear 
mycosis, in Italy, 609. 

— , Achorion gypsemn on, effect of radium 
rays on eultui’es of, 364. 

— , Actinomyces on, in France, 800. 

— , — bovis on, in Norway, 864 ; radium 
treatment against, 864. 

— , — guegenii on, in relation to black 
tongue, 801. 

— , — honiinis on, in U.S.A., cultural 
studies of, 280. 

— , AUernaria tenuis on, causing ear my- 
cosis, in Italy, 609. 

- — , Aspergillus in cases of ‘ black pinta ^ 
of, in Central America, 82. 

— , — fumigatus on, in the Argentine, 
168 ; in Holland, 428 ; relation of, to 
asthma, 428. 

— , — niger on, causing ear mycosis, in 
Italy, 609 ; in Tunis, 168. 

— , — veneiits on, causing ear mycosis, 
in Italy, 609, 

— , Bacillus actinomycetum-comitans in 
actinomycosis lesions of, in U.S.A., 
230. 

— , Bacterium from cancer of, can infect 
Pelargonium zonatum, Fid. 

• — , ‘black pinta ^ in, Aspergillus, Clado^ 

sporium mansom, and PenicilUum in re- 
lation to, in Centx*al America, 82. 

— , ‘ black tongue ^ of, in France, Crypio- 
coccus and Monilia in relation to, 801, 
— , Bktstocystis hominis on, 9B. 

— , blastomycosis of, in Central America, 
32. 
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[Man], broochomycosis of, in Centx*al 
America, 32. 

^ — , (?) Candida on, 865 ; in Algiers, 738. 
(See also Monilia.) 

— , Cladospo^'hmi mansoni on, in relation 
to ^ black pinta’ in Central America, 
32. 

— , Cnjptococcus of furunculosis of, named 
Monilia casiellani% 98. 

— , — on, in relation to ^ black tongue % 
301 ; to epiderniomycosis, 610. 

— , — larijngitldis on, in Italy, 609. 

— , — macroglossiae on, renamed Monilia 
macroglossiae^ 98. 

— , — iivae on, in Italy, 609. 

— , Ilemispora nigosa on, renamed Tricho- 
sponim rugosimiy 363. 

— , — ’ sfellaia on, 610. 

— , Madurella americana on, in America, 
429. 

— , Malassczia tropica on, in relation to 
‘ pinta " in Central America, 32. 

— , Monllia on, causing epidermomycosis, 
610 ; causing pneumomycosis in the 
Belgian Congo, 301 ; causing tumours 
in Indo-China, 162 ; in relation to 
asthma in Holland, 428 ; to ‘ black 
tongue 301. 

— , — castellawii on, Cryptococcus castellanii 
renamed, 98 ; test of, in vaccination 
against epizootic lymphangitis of the 
horse, 365. 

— , — knisei on, 610. 

— , — macroglossiae on, Cryptococcus macro- 
glossiae renamed, 98 ; test of, in vacci- 
nation against epizootic lymphangitis 
of the horse, 365. 

— , — (?) pinoyi on, 365. 

— , — psilosis on, in relation to sprue in 
U.S.A., 163. 

— , — tumefaciens alba on, in Italy, 609. 
— , — on, see also Candida. 

— , Mycoderma cntaneum on, renamed 
Trichospomm ciManotm, 363. 

— , Mycoionila pulmonalis on, in Italy, 230. 
— , Oospora (?) on, 365, 738. 

— , Farendomyces asteroides and P. halzeri 
on, I’enamed Trichosporum asteroides and 
T. balzeri, 363. 

— ■, Fenicillinm on, in cases of - black 
pinta ^ in Central America, 32. 

• — , — ■ hicolor, P. crustac&iim, and P. epi~ 
gaeum on, causing earmy cosis, in Italy, 
609. 

— , Saceharomycete on, causing ear my- 
cosis, 609. 

— , Scopnlariopsis on, in France, 300. 

— , sporotrichosis of, in Central America, 
32., 

, Sporotrichum beurmanni on, 554. 

— Sterigrnatocystis nigra on, see Aspergillus 
niger. 

— , Torulopsis hronchialis on, 230. 

— , — sanniei on, 230. 

— , trichomycosis of, in Central America, 
.32,', 

— , Trichophyton on, in relation to ^ black 
pinta’ of, in Central America, 32; 
mycosis of hands and feet caused by, 
738 ; saltation in, 489. 


[Man, TriGhophytmi] gypseu7n on, 738. 

— , — nivenm on, 738. 

— , Trichospormn asteroides, T. balzeri, T. 
beigeli, T. cutaneum, and T. riigosum on, 

363. 

■ — , yeasts on, 365. 

Mandarin orange, see Orange. 

Manganese salts, use of, against chlorosis 
of plants in IT. S. A., 597. 

Manganous chloride, use of, against 
chlorosis of plants in TJ.S.A., 597 ; 
against grey speck of oats in Germany, 
733. 

— niti’ate, use of, against grey speck of 
oats in Germany, 733. 

— sulphate, use of, against Pahala blight 
of sugar-cane in Hawaii, 518. 

Mango (^Mangitm'a mdica), Bacillus mangi- 
ferae on, in Egypt, 20. 

— , OolletoMchum gloeosporioides on, see 
Glomerella cingulaia. 

— , Gloeosporium mangiferae on, see Glome- 
Telia cingulata. 

— , — rnusarcmi can infect, 110. 

— , Glomerella cingiilata can infect, 110 ; 
control, 110; notes on, 110, 283 ; 
occurrence in British Guiana, 347 ; 
in the Dominican Kepublic, 584 ; in 
Hawaii, 283 ; in the Philippines, 109, 
283; in Porto Rico and XJ.S, A., 283, 

— Festalozzia 77iangiferae on, in the Do- 
minican Republic, 584. 

Mangold ( Beta vulgaris) . Peronospoi’a schach- 
tii on, in England, 338. 

— , Pho7na betae on, in England, 342. 

— , see also Beet. 

Mangosteen, see Garcinia 77iangostana. 

Manihot utilissima, see Cassava. 

Mantis, Beauveria on, in Ceylon, 427. 

Maple, see Acer. 

Marasmhis on banana in Jamaica, 654, 

— on Hevea rubber in the Amazon Valley, 
690. 

— on oil palm in Dutch E. Indies, 653 , 
(?) in Malaya, 79. 

— on sugar-cane (?) in Queensland, 632 , 
in U.S.A., 633. (See also Foot rot.) 

— equicrinis on Hevea rubber in the 
East, 324. 

on tea in India, 7. 

— - (?) iniersUtiam on Fesiiica capillata in 

U.S. A., 218. 

— oreades on pastures in relation to fairy 
rings in England, 685. 

— petwiciosus on cacao in Brazil, 349 ; in 
British Guiana, 346. 

— pulchm' on tea in India, 7. 

— sacckari on sugar-cane in St. Vincent, 
215. 

— semiustif^s on plantain in Ceylon, 148. 

Marchaniia riepalensis, symbiosis of a 

fungus with, in India, 48. 

— polymorpha, Pytkium (?) de Ba7ym7itm% 
on, in France, 367. 

Marigold (Tageies erecta), Bacterium solanm- 
cearum on, in the Philippines, 671. 

Marrow, see Vegetable marrow. 

Marssonia, see Ma7'‘ssonina. 

Marssonina decolor ans is imperfect stage 
of Gnomonia ce7‘astis, 5d>l. 
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Marssonina] juglandis on walnut, conidial 
stage of Chiomonia leptostyla, 331 ; biology 
of, 331 ; occurrence in England, 278 ; 
in France, 331. 

— salicicola (?) on Salix in Japan, 707. 

on Salix habylonica in New Zealand 

and South Australia, 706 : may be 
imperfect stage of Gnomonia hullata, 
707 ; M. nigricans and ilf. rubigmosa 
regarded as forms of, 707. 

— - — on Salix fragilis in New Zealand, 
707. 

— secalisj see jR.hyncJiosporm7n secalis. 

Martijnia louisuma, cucumber mosaic on, 

in U.S.A., 143. 

Mastigosporium Inpini synonym of Cerato- 
phormn setosumj 391. 

Mauginiella scaettae on date palm in Cy- 
renaiea, 422. 

3iedicago denticulata^ Urophlyctis vagahimda 
on, in the Argentine, 127. 

— hispida, M, kispida sardoa, and If. rnacu- 
lata, Pseudoptea ^nedicagmls on, in 
U.S.A., 232. 

*— sativa, see Lucerne. 

Medlar {Mespilus), Podosphaei'a oxyacantkae 
on, specialization of, 747. 

— , Scleroiinia mespili on, in Germany, 109. 

Megalomctria pseudofricha on Eevea rubber 
in the Amazon Valley, 690. 

Melampsora ahietis-cap^'earmn on Abies 
pectinata and other species can infect 
Salix caprea^ 8. cinei'ea, S. purpurea, and 
S. viminalis, 335. 

— chelidonli-pieroiil on Salix pierotii and 
in caeoma stage on Chelidonium majus 
and Corydalis inscissa in Japan, 528. 

— Imi on flax, factors affecting develop- 
ment of, in U.S.A,, 555 ; genetics of 
resistance to, 490 ; occurrence in 
Russia, 715, 739 ; in U.S.A., 490, 555, 
721 ; varietal resistance to, 721. 

on linseed, in U.S.A., 490 ; genetics 

of resistance to, 490. 

Melampsoridium betulinum on birch in 
Czecho* Slovakia, 146. 

Molanconiales, systematic studies on, 
331. 

Mdanconis modonta in Greece, 15. 

MelanconiumfitUginemn on vine in U.S.A., 
471. 

Uiau on sugar-cane in Queensland, 
697. 

— sacchari on sugar-cane, control, 187 ; 
occurrence in British Guiana, 345 ; in 
the Dominican Republic, 519 ; in 
Guadeloupe, 187 ; in St. Vincent, 215. 

Melandrium album, TJstilago violacea on, in 
Hungary, 491. 

Melanom^na variabilis, Coccidcpkthora varia- 
hilis p.p. synonym of, 98, 

, Philonectria mriabtlis renamed, 98. 

, Sirosperma Jiypocrellae conidial stage 

of, 98. , . 

Melanopsammopsis ulei on Hema rubber, 
control, 324 ; notes on, 324 ; occur- 
rence in the Amazon Valley, 324, 689 ; 
in British Guiana, 347 ; in S. America, 
324 ; study on, 689 ; varietal suscepti- 
bility to, 324. 


Melanospora parasitica on Cephalosporiimi 
(Am'ostalagmus) longisporum in Ceylon 
97. ' 

— zarniae on cotton bolls from Nyasa- 
land, 92. 

Melia azedaracli, Polyporus cimiscans on, in 
the Argentine, 452. 

Melilotus alba var. annua, CiMetotrklmm on, 

in U.S.A., 406. 

— ^ Cortichim solani can infect, 

518. 

Meliola on Hevea rubber in the East, 324. 

— amphitricha on guava in the Dominican 
Republic, 128,600. 

— glabra on coffee in Uganda, 16. 

— penzigi on citron in Corsica, 549. 

Melon {Cucimils meki), Bacillus cacMcidus 

can infect, in Australia, 304. 

— , — tracheiphihis on, in U.S.A., 679. 

— , Cladosporium mtcinnerinuni on, in 
U.S.A., 679. 

— , Colletotrichum lagenarium on, in Russia, 
70; in U.S.A., 679. 

— , Macrosporium cuoimiexinmn on, in 

U.S.A., 679. 

— , Pseudoperonospora cubemis on, in Ger- 
many, 752 ; in U.S.A., 679. 

— , Sphaerotheca humuli vai-. fidiginea on, 
in the Crimea, 71. 

Mentha canadensis, Cercos 2 )Qra ^nenthicola on, 
in U.S.A., 252. 

Merck dust, feeding experiments on 
poultry with wheat grain treated with, 
in Germany, 157. 

, use of, against TJstilago hordei on 

barley in Germany, 605. 

Mercuric chloride, chemotherapeutical 
studies on, against Cortickmi solani on 
potato ill Germanj', 514. 

, use of, against Actinomyces scabies 

on potato in U.S.A., 149; against 
Bacillus amylovo7'us on pear in U.S.A., 
21 ; against blackleg of potato in 
U.S.A., 573; against blueing of tim- 
ber, 12 ; against CoUeiotrich'um lage~ 
7iarimn on Cucurbitaeeae in Russia, 70 ; 
against dry I'ot of citrus in U.S.A., 
358 ; against dry rot of timber in 
England, 397 ; against Gloeosporium 
piperatum on chilli, 648; against GZo- 
merella gossypii on cotton seed in U.S.A., 
737 ; against Eelminthosjmimn grctmk 
mum in Denmark, 412 ; against melon 
diseases in U.S.A., 679 ; against P%- 
lomonas ^'uhdlineans on sugar-cane in 
Hawaii, 131 ; against Bkizoctonia on 
turf in U.S.A,, 742, 743 ; against R. 
solani on potato In Germany, 514 ; in 
U.S.A., 149, 250, 655 ; against Septorm 
apii on celery in Czecho-Slovakia, 205 ; 
against Synchyiri'im endobioUcum on 
potato in U.S.A., 181; against Verti- 
cillium wilt of Acer spp. in Canada and 
U.S.A., 642; as a timber preservative, 
68, 458. 

— cyanide, use of, , against Bacillus 
amylovorus on pear in U.S.A., 21 ; on 
fruit trees in U.S.A., 674 ; against 
dry root rot of citrus in U.S.A., 358. 

— preparations as soil disinfectants 
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against Tfnelavia hasicola on tobacco in 
Canada, 585. 

Mercury compounds, use of, against 
black point and scab of wheat in 
U.S.A., 721,722; as timber preserva- 
tives in Germany, 68. 

- — fimgieides, regulations for sale of, in 
Germany, 192 ; in Sweden, 192. 

— - seed disinfectants, action of, on Til- 
Mia lotis and T. iritici spores, 413. 

, hygroscopicity of, 171. 

, replenishment of, 222, 478. 

use of, against rye diseases in 

Denmark, 412 ; against wheat diseases 
in Denmark, 412. (See also Agfa, Be- 
tanal, Germisan, Segetan, Semesan, 
Siibiimoform, Urania Saatbeize, Uspu- 
lun.) 

— vapour, use of, against wheat bunt, 
171. 

Meria larids on lai’ch in Norway, 198. 
MeruUiis aurem on timber in Russia, 
588. 

— lacryonans on timber, control, 68, 397 ; 
occurrence in England, 396 ; in Russia, 
588; in U.S.A., 588 ; specific sus- 
ceptibility to, 588. 

MespiluSy see Medlar. 

Mdarrhizium anisopUae on earwigs and 
other insects in U.S.A., 228. 
Metasphaeria orthospora on Salix in New 
Zealand, 707. 

Meteorological conditions and plant 
diseases, 545. 

Metriona circumdatay Beauveria on, 427. 
Meiroxylon, Ganoderma pseudoferremn on, in 
Java, 54. 

Meum athamanticum, Froiomyces macro- 
sporus on, in France, 684. 

Micrampdis lohatay cucurbit mosaic over- 
wintering on, in U.S. A., 142. 
Micrococcus dad on Bams oleae in Greece, 
596. 

— malolacticus on vine in Russia, 650. 

— populi (?) on poplar in France, 652. 

— staphylophagus f. vitis on vine in Russia, 
650. 

— zeae on maize in Russia, 734 ; trans- 
mitted by Opatrum iniermedmmy 734. 

Microsphaera alni on Alnus glutinosay 65. 

on Viburnum opuhiSj 65. 

var. abbreviata and M, alni var. ex- 

iensiiy comparisons of, 525. 

— . var. querdnay see Jf. quercina, 

— alphitoidesy see If. quercina, 

— astragali on Astragalusy biological 
specialization of, 6. 

— bdumUri oix Vida sylvatica distinct 
from Brysiplie polygoni, 6. 

— mougeotii on Lycium barbarumy B99. 

— quetxina on chestnut in France, 652. 
„ on oak, control, 678; notes on, 

525, 585 ; occurrence in Germany, 
673 ; in Jugo-Slavia, 705 ; in Foland, 
525 ; in Russia, 585 ; in Switzerland, 
65 ; systematic position of, 65, 585. 
Microsporon audouini, systematic position 
of, 553. 

---- equinum on the horse in France, 
"SoS.' ■ 


[Microsporon'] lanosmUy systematic position 
of, 553. 

Milk, use of, as a spray spreader, 11.6, 
566. 

— of lime, use of, against Bldymella lyco- 
persici on tomato in Germany, 196 ; 
against Moniliopsis aderholdi on cycla- 
men seedlings in Germany, 557, 

Milkweed {Asclepias syriaca), cucumber 
mosaic overwintering on, in U.S. A., 
142. 

— , protozoa in latex of, in Canada, 
183. 

Millet (Setaria italica), Sclerospora gramini- 
cola on, in China, 657 ; in U.S. A. . 224. 

— , XJromyces leptodermus on, in China, 

657. 

— , Ustilago crameri on, in China, 657; 
(?) in Middle Asia, 174. 

— , Indian, mo Pa'nicum rnUlacnmu 

— , peaid, see Bemvisdmn typlioidtum. 

Miltoniay asymbiofcic cultivath.m of, 758. 

— , Bhizoctonia lanuginot^fa aids germina- 
tion of, 758. 

Molasses and Bordeaux mixture, use of, 
against cacao diseases in St. 'Thomas 
Island, 149. 

Mollisia earlianay see BiglocarpiQn earUana, 

Monascm xmrpureusy enzymes of, in Japan, 

177. 

Monilia, control in Czecho-Slovakia, 238. 

— in relation to ‘ black tongue ’ of man, 
801. 

— on cacao in the Dominican Republic, 
600. 

— on man, causing epiderniomycosis, 
610 ; causing pneumomycosis in the 
Belgian Congo, 301 ; causing tumours 
in Indo-China, 162 ; in relation to 
asthma in Holland, 428 ; to black 
tongue, 301. 

— castellanii on man, Cryptococcus castel- 
lanii renamed, 98 ; test of, in vaccina- 
tion against epizootic lymphangitis of 
the horse, 365, 

— cinerea, see Bclerotinia cinerea, 

— fimicola on Psallioia artensissnidP, cam- 
pestris in Germany, 592. 

— friictigenay see ScleroUnlafnictigena, 

— krusei on man, 610. 

— macroglosslae on man, Cryptococcus ma- 
croglossiae renamed, 98 ; test of, in 
vaccination against epizootic lym- 
phangitis of the horse, 366. 

— oregonensisy see cmerea. 

— (?) pinoyi on man, 365. 

— psilosis on man in relatioxr to sprue in 
U.S. A., 163. 

— hmefadens alba on man in Italy, 609. 

— , see also Candida, 

Moniliopsis aderholdiy control, in Russia, 
-73, 

.. — — , distinct from Bhizoctonia solanij . 

193. 

. — — on cabbage- seedlings in Russia, 
689. • , 

on cinchona, 193. 

— — ‘on cyclamen seedlings -in Ger- 
many, 557. 

on ferns in Germaiiy, 683. 
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[Moidliopsis adei'koldi] on petunia seed- 
lings in Germany, 172. 

Monilochaetes infiiscans on sweet potato in 
U.S.A., SS3, 471. 

3£o'>iochaetia pachyspora on chestnut in 
U.S.A., 81. 

Mono-chior-naphthalene, use of, against 
black stripe canker of Hevea rubber in 
Ceylon, 581. 

Momtospora considered to be closely re- 
lated to Nematospora^ 202. 

3£oniagmUa opunUanim introduced into 
Australia from S. America for trial 
against prickly pear, 303. 

MontezimiaspecioHismna,I£aeM 
on, in Porto Rico, 392. 

Moms, see Mulberry. 

Mosaic diseases in New Mexico, 400. 

— — , intertransmissibility of, 814, 340, 
509. 

, intracellular bodies in, 387, 453, 

523,705. ^ , 

•— — , investigations on, review of, 245, 

like disease of rose in XJ.S. A., 81. 

— — — of Andropogon halepeiisis in 
Queensland, 633. 

— of spinach in Prance, 651. 

— of Andropogon halepensis in Java, 765. 

— of bean, intertransmissibility of, 314. 

— of blackberry in Canada, 534. 

— of CakiuMa iii XJ.S. A., 81. 

— of cane grass in Queensland, 632. 

— of cantaloupe in IJ.S.A., 340. 

— of Ceraioiheca triloba in Rhodesia, 585. 

— of clover in XJ.S. A. , 337 ; transmitted 
by aphids, 338. 

— of cotton in Haiti, 538. 

— of cucumber, control, 281, 340, 341; 
hosts of, 142, 509 ; incubation period 
of, 509; occurrence in England, 646 ; 
in U.S.A., 142, 281, 340 ; overwinter- 
ing of, 142, 340, 341 ; Physalis and 

'tomato mosaics compared with, 754 ; 
Physalis eradication against, 340, 341 ; 
symptoms produced by, on differential 
hosts, 510; ti'ansmitted by Aphis gos- 
sypii, 142, 281, 340 ; DiabroUca duode- 
cimpimciata and £). vittata in XJ.S. A., 
142 ; viability of, 509, 

— of cucurbits, over win teidiig of, in 
U.S.A., 142. 

— of dahlia, organisms observed in, 
523. 

— of Paiura sirammimm, intertransmissi- 
bility of, 314 ; transmission of, 282. 

— of EchimcysHs lobata, intertransmissi- 
bility of, 314. 

— of elder in U.S.A., 81. 

— of Eucharis amasonica in Java, 765. 

— of gooseberry (?) in England, 470. 

— of JPippcastrum equesire in Java, 765. 

— > of PLippeastrum Johnsoniy organisms ob- 
served in, 523. 

— of hops in England, 1: in Jugo- 
slavia, 185. 

— of maize, in Haiti, 538 ; in Java, 
765 ; in Queensland, 632. (See also 
Mosaic of sugar-cane. ) 

— of Kicoiiana glutinosa in XJ.S. A., 140 ; 
intertransmissibility of, 140, 314, 510. 


[Mosaic] of Paniaim colomim and P. san- 
guinale in Queensland, 632. 

— of peas in XJ.S. A., 69, 337 ; t ransmitted 
by aphids, 338. 

— of petunia, differentiation of, from 
allied mosaics, 509. 

— of Physalis, 143, 340, 341, 510, 754 ; 
cucumber and tomato mosaics com- 
pared with, 754. 

— of Physalis heterophylla in XJ.S A., 341. 

— of Physalis pubescens can infect Nicotiana 
glutinosa, 140 ; intertransmissibility 
of, 340; oeciu’rence in XJ.S.A., 140, 
340 ; transmitted by Aphis gossypii, 
340, 

— of Physalis suhglabrata in IJ.S.A. , 341. 

— of Phytolacca decandra, 143, 314, 340, 
510 ; intertransmissibility of, 314, 340. 

— of potato, control, 625 ; frisol6e said 
to be identical with, 209 ; intertrans- 
missibiiity of, 314 ; legislation against, 
in Pinland, 190 ; notes on, 473, 509, 
759 ; occurrence in Austria, 210 ; in 
Butch E. Indies, 652 ; in Ireland, 121, 
442, 444; in XJ.S.A., 444, 473, 598, 
625, 655 ; production of seed stocks 
free from, in Ireland, 444 ; relation 
of, to tomato stripe disease in Canada, 
195 ; seed certification against, in 
Germany, 759 ; study on, 121 ; trans- 
mission of, 123, 124,282 ; transmitted 
to tomato by aphids, 282. 

— of raspberry, control, 21, 505 ; occur- 
rence in Canada, 534; in England, 
343; in U.S.A., 21, 282, 505, 564; 
varietal resistance to, 21, 505, 534, 
564. 

— of Ramex obtusifolius, intertransmissi- 
bility of, 314. 

— of rye in XJ.S.A., 85. 

— of Setaria aurea, in Queensland, 632. 

— of Solanaceae, types of, 509 ; trans- 
mitted from apparently healthy pota- 
toes, 120. 

— of Solanum nigrum not transmitted 
through the seed, 282. 

— of sorghum in Java, 765 ; in Queens- 
land, 632. 

— of squash, organisms observed in, 
523. 

— of sugar-cane, Aphis maidis as carrier 
of, in Cuba, 2, 135, 187, 329, 655; 
control, 135, 329, 764; cytology of, 
387, 765 ; legislation against, in Bar- 
bados, 189 ; in the French Antilles, 2 ; 
in Jamaica, 63 ; in Kenya, 576 ; notes 
on, 2, 632 ; occurrence in Barbados, 
189 ; in Cuba, 329, 582 ; in the Prencli 
Antilles, 2 ; in Haiti, 538 ; in Hawaii, 
3, 387, 518; in India, (?) 212, 251 
450, 695 ; in Jamaica, 214, 655 ; in 
Java, 187, 653, 765 ; in the Philip- 
pines, 329, 764 ; in Porto Rico, 187 ; 
in Queensland, 4, 632, 633, 697 ; in S. 
Africa, 697, 764 ; in XJ.S.A., 764 ; in 
the West Indies, 135 ; Pseudococcus 
calceolariae (?) as carrier of, in the 
French Antilles, 2 ; recovery * from, 
3 ; resistant varieties affected with , in 
IJ.S.A., 764 ; study on, 387 ; varietal 
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resistance to, 3, 135, 214, 387, 450, 
538, 696, 697, 764, 765. 

[Mosaic] of sweet peas in XJ.S.A., 337. 

— of sweet potato in U.S.A., 337, 448. 

— • of tobacco can infeat Nicotiafiaglutmosaj 

140 ; destruction of the virus of, by 
Bacillus aerogmes and B, pi'oteus, 439 ; 
dialysis of the virus of, 177 • effect of 
plant juices on the vii'us of, 377 ; host 
plants of, in Ehodesia, 585 ; inci'ease 
of the virus of, in infected plants, 
441 ; intertransmissibility of, 314, 
509 ; longevity of the virus of, 194 ; 
necrotic spotting in relation to, 119, 
216 ; notes on, 509, 585 j occurrence 
in Haiti, 538 ; in Jamaica, 655 ; in 
Mauritius, 254, 509 ; in the Philip- 
pines, 634 ; in Rhodesia, 585 ; in 
U.S.A., 216, 340; Blasmodiophora tataci 
associated with, 454, 686 ; relation of, 
to tomato streak disease, 195 ; starch 
accumulation in, 9 ; symptoms pro- 
duced by, on di&rentiai hosts, 510 ; 
when mixed with viruses from appa- 
I'ontly healthy potato, 120; trans- 
mitted by Pseudococcus citri^ 257 ; trans- 
mitted to Phijsalis pubescens, 340 ; types 
of, 119, 509. 

— of tomato, attempted cultivation of 
virus of, 524 ; cucumber and Physalis 
mosaics compared with, 754 ; destruc- 
tion of chloroplasts in, 453 ; necrosis 
of stem tissues in, 332 ; occurrence in 
Germany, 59; in XJ.S.A. , 840; or- 
ganisms in, 523; transmissible from 
Nicoiiafia glutinosa, 140 ; transmissible 
to chilli, cucumber, and Physalis pube^ 
scensj 340 ; to potato by aphids, 282 ; 
transmitted by Pseuducoccus citric 257 ; 
types of, 509. 

— of wheat in XJ.S.A,, 85, 523 ; or- 
ganisms observed in, 523. 

Mottle disease of tobacco transmitted by 
inoculation from apparently healthy 
potato, 119. 

Mottling of potato in Germany, 688. 
Moulds on raw sugars, control by inocu- 
lation with tor Ilia e, 583. 

Mucor on cereals in Norway, 661. 

— on sugar-cane in XJ.S.A., 633. 

— mucedo can parasitize bees in Ger- 
many, SCO. 

— racemasiis can grow on gum from spun 
silk, 740. 

— — on sweet potato in storage in 
U.S.A., 598. 

Mulberry {Morus), Pomes applanatus on, 
see Qanoderma applanatmn. 

&amderma appkmatum on, in XJ.S.A., 
".265, ■267.'. 

— Gibberella moricola on, in Italy, 15. 

— , ^mal seeco^ of, in Sicily, 368. 

— , Mycosphaerella mori on, in Bulgaria, 
520. 

— , Polyporiis coruscans on j in the Argen- 
, tine, 452. 

— , — hispidus on, in Prance, 593. 

Mma cavendishUj see Banana. 

paradisiaca^ see Plantain, 

— • sapimiww, see Banana. 


[Ifwsa] iexHlis, bunchy top of, in the 
Philippines, 640. 

— . — ^ Fusarium (?) cubense on, in the 

Philippines, 640, 

Mttscari, regulations controlling entry of, 
into U.S.A., 320. 

Mushrooms, diseases of cultivated, in 
Germa,ny, 592 ; in XJ.S.A., 719. (See 
also Psallioia arvensis and P. cam'pestiis,} 

Mustard {Brassica alba and A. nigra\ 
Peronospora par'asitica on, specialization 
of, in Switzerland, 711. 

— , Chinese {Brassica jimcea), Bacillus 
carotomrus can infect, 143. 

, Cortlcium solani on seedlings of, In 

Egypt, 19. 

, Cystopus candiclus on, in the Philip- 
pines, 201. 

— — , Peronospora parasitica on, in the 
Philipi)ines, 201 ; in Switzerland, 711. 

— — , Pytkhm da Baryauum on, in the 
Philippines, 752. 

— — , lihizoctonia solani can infect, in the 
Philippines, 753. 

Sclerof/him o’qIJsu can infect, in the 

Philippines, 753. 

MyceliophUiora lutea on PsaUiuia arvensis and 
P. campestr is ill Germany, 592. 

Mycelium radicis abieiis^ M. r. atrovirens a 
and it}, and M. r, sylvestris^ a, and j 
as mycorrhizal fungi on Larix eiiropaea,^ 
Picea abies, Piniis montana^ and P, 
sylvestrisy 246. 

Mycocecidia, notes on, in Prance, 684. 

Mycoderrna in beer and wine, 568. 

— cutaneiim on man renamed Tricho- 
sporium cuianeuniy 363. 

Mycodiplosis attacking rusts, 314. 

Mycogone perniciosa on PsalUota arvemis BJid 
P. campesiris in Germany, 591 ; in 
XJ.S.A., 719. 

Mycorrhiza of Abies firma and A. may- 
riana, Ganiharellus Jloccosus forming, in 
Japan, 510. 

— of Angiopteris erecta, Siigeosporium ma- 
rattiacearum in relation to, in Russia, 
570. 

— of .birch, Cenococcum granifurme in re- 
lation to, 316. 

— of celery in California, 246. 

— of Larix europaea, role of, 246. 

— of LoUum muUijlorum, L. perenne, L. 
subulaiunif and L, temulmiuni in Eng- 
land, 379. 

— of orchids in relation to germination, 
49, 758. 

— of Picea abks, role of, 246. 

— of Pinus montana and P. sylresiris^ role 

of, 246. 

■— of Taxus bmcata in Prance, 570. 

— , see also Symbiosis. 

Mycosphaerella on apple, ascigerous stage 
of Phomapomi in XJ.S.A., 433, 719. 

— - on barley, rye, and wheat in Poland, 
714. 

— brassicicola on crucifei’s in England, 
469; in XJ.S.A., 459. 

— camelliae on tea in association with 
Phyllosticta theae in Ceylon, 136. 

-^mricm on papaw in Ceylon, 136. 
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\JM.ijcoBphaef(ill(£\ cm'oliuiancb on OxydenctTon 
arboream in U.S.A., 198. 

celtidis on Gelfds ctustralis in Algiers, 
268 ; Qyroceras celtidis conidial stage 
ot; 268. 

— citruUina on Luffa acutangula in Cey- 
lon, 136. 

on tomato in Germany, 59. 

— fragariae on strawberry in XJ.S.A.,21, 

11 . ' ' 

— (jossypina on cotton in Fiji, 215. (See 
also Cercospora gossypina.) 

— yrossulariae on currants, ascigerous 
stage of Septoria riblsj 43; occurrence 
in Russia, 41; in U.S.A., 22, (?) 167 : 
studyon,41. 

gooseberry in U.S.A., 167. 

— linicola on flax in Russia, 611. 

— maculiformis on chestnut in U.S.A., 
81. ' 
nicinihoiis on cassava in Belgian Congo, 
531. 

— mon on mulberry in Bulgaria, 520. 

— musm on banana in the Philippines, 
618. 

— opufUiae on Opuntia (?) perfect stage of 
Gheosporium lunaitmi^ 303. 

— (?) pond on apple in U.S.A., believed 
to be perfect stage oiPhomapomi^ 433 ; 
can infect quinces, 432. (See also 
Mycosphaerella, on apple.) 

— rosigena on roses in the Dominican 
Republic, 584. 

— rubina on loganberry in U.S.A., 235. 

— — on raspberry in XJ.S.A., 235, 

— sentina on pear in Russia, 715. 
Mycotonda muris from the rat in Italy, 

systematic position of, 229. 

— piclmomlis from pulmonary abscess in 
Italy, systematic position of, 230. 

Myriangiales regarded as primitive Pyre- 
nomycetes, 331. 

Myxusporium cingulatuni on pri%^et in 
Austria, 493 ; conidial stage of 
Gmmonia cingulata, 493. 

— malicorticis, see Piscospimum pyrL 
Myxotrichum chartarum and M. uncinatum 

compared with the dermatophytes, 553. 
Myzus circumjlexus and M.persicae, feeding 
methods in I’elation to potato virus 
diseases, 439. 

— fragaefolii strawberry yellows trans- 
mitted by, in U.S.A., 235, 617. 

— - persicae and M, pseudosolanij potato 
virus diseases transmitted by, in Ire- 
land, 443. 

Narcissus {Narcissus poeticus), Botrytis 
cimrea on, in the Scilly Isles, 343. 

— , — polyhlastis on, in England, 740. 

— f Fusarium bulbigenum on, in England, 
343 ; Tylmchus dipsaci associated with, 

' ■,343. 

— , Bamularia valUsumbrosae on, in Eno"- 
land,348. ' 

Nams6t«spseMdo-namss2«s, see Daffodil. 
Nassbeize tillantin (preparation 678), 
TUlantin B superseded by, 114 ; use 
of, against various cereal diseases in 
Germany, 113. 


Necrosis of potato transmitted from 
apparently healthy plants, in U.S.A., 
318. 

Nectria on cacao in St. Thomas Island 
150. ’ 

— cinnabarina in Germany, 673. 

on apple in England, 342. 

(?) on elm in U.S.A., 268. 

on pear in England, 342. 

on plum in England, 342. 

on tea in India, 7. 

on walnut in Bulgaria, 525. 

— coccineaoii birch in U.S.A., 526. 

— cojfeigena on coflee in Brazil, 160 

422. ' 

— cucurbitula on pine in Czecho-Slovakia 

146. . ^ 

— diploaj Coccidophthora variabiUs p.p. and 
N, imiabilis synonyms of, 98. 

on scale insects on coco-nut in 
Sierra Leone, 716. 

— gaUigena on apple, control, 676, 747 • 
occurrence in Chile, 747 ; in Ireland’ 
431 ; in New Zealand, 105; in Russia, 
^4/ ; in U.S.A., 675 ; study on, 675; 
varietal susceptibility to, 676. 

on fruit trees in Czeebo-Slovakia 
146. ' 

— — on pear, in England, 305 ; in 
U.S.A., 675. 

raspberry in Scotland, 

307. 

Nematospora, systematic position of, 202, 
390, 

species A of Nowell named Spermo- 
phthora gossypii, 389. 

B of Nowell identified as Fremo- 
ihechmi cymbalariae, 389. 

^ C ot Nowell named N. gossypii j 
389, 

— D of Nowell identified as N. corijU, 
389. 

— coryli on bean in U.S.A. , 202. 

~ citrus in China, Japan, and the 
Philippines, 390. 

on cotton boils, associated with 
hezara ‘Gif idula^ 390 ; Nemaiospora D of 
Nowell identified as, 390 ; occurrence 
in the West Indies, 390 ; study on, 390. 
on cowpea in U.S.A., 202. 

— — on Phaseolus lunatus in U.S.A., 
study on, 202 ; transmitted by Nesara 
hikiris^ 203. 

on tomato in California, Cuba, and 
Mexico, 390. 

, synonyms of, 389. 

gossypii on Asclepias curassaviea in the 
West Indies, 389, 

' ■ — on cotton bolls, Nemaiospora 0 of 
Nowell named, 389 ; occurrence in 
Nigeria, 424; (?) in Nyasaiand, 92; 
(?) in Tanganyika, 92 ; in Tropical 
Africa and West Indies, 389 : study 
on, 389. 

on Batura meiel in the West Indies. 

389. 

— lycop^’sici, similarity to N, coryli and 
N. gossypii^ 202 ; synonym of N, corylL 

390. ^ 
—• phaseoli synonym of N, coryli^ 390, 
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Nematosporangium aphanidermatim, see 
Pythium aphanulermahim. 

Neocosmospora vasinfecta on cotton seed- 
lings in Middle Asia, 175. 

— — on Sesamtmi orientale in Middle 

■ Asia, 175. 

Neofabraea malicortids on apple in Canada 
andU.S.A.,103, 

Nepeia cataria, cucumber mosaic over- 
•wintering on, in U.S.A., 14S. 

Net necrosis of potato, control, 625 ; 
notes on, 573; occurrence in Canada, 
147 ; in Holland, 572; in XJ.S.A., 
625 ; Pse^tdomonas solaniolens not be- 
lieved to be cause of, 572 ; synonyms 
of, 572. 

Nettles (UHica)^ Pseudoperonofipora uHicae 
on, comparison ofP. with, 186 ; 

occurrence in England, 639 ; in France, 

186 . 

— i Ecmidaria urtkae on, in France, 331. 

Nettlehead of hops, ^ false ’ and ‘ true ’ 
types of, in England, 185, 

Neusegetan, see Segetan-neu. 

Neuss dusts, use of, against Plasmopara 
viiicola on vine in Germany, 79. 

New Jersej^dry mix spray, see Sulphur- 
lime (di'y mix), 

Nesara Mlaris, NemMospora phaseoli [N. 
corylf] transmitted by, 203. 

— viridulcij Pfematospora coryli associated 
with, on cotton bolls, 390. 

Niagara dusts and sprays, analysis of, 
46, 567. 

Nickel acetate, use of, against wheat 
bunt, in U.S.A., 414. 

— carbonate, use of, against XJsiilago 
avenue on oats in U.S.A., 356, 357 ; 
against V, liordei on barley in Canada, 
535; against wheat bunt in XJ.S.A., 
414, 603. 

-mercuric chloride, dusts, use of, 

against Ustilago avenae and U. l&ois in 
XJ.S.A.,357. 

— chloride, use of, against XJsiilago avenae 
and XJ. levds on oats in XJ.S.A., 415 ; 
against wheat bunt in XJ.S.A., 414. 

— silicate, use of, against wheat bunt in 
XJ.S.A,, 414. 

Mcotiana glauca mosaic, types of, 510. 

^ glufdnosa mosaic in XJ.S.A., 140 ; inter- 
transmissibility of, 140, 314, 510 ; 
types of, 510. 

— ntdica mosaic, types of, 510. 

— tahactm, see Tobacco. 

Nodule bacteria in relation to un- 
balanced nutrition of alder and soy- 
bean, 733. 

Uomuraea prasina synonym of Spicaria 
prasina, 97. 

Northiella sacchari on sugai'-cane in the 
West Indies, 135. (See also Fiji 
disease.) 

Nosperal, use of, against Oidi'wm on 
plants in Germany, 751 ; against 
Plasmopara viticola on vine in Ger- 
many, 78; against vine diseases in 

■, Austria,:'. 77.''. , ■ 

— -Hdchst, use of, against orchard 
diseases in Czecho-Sloyakia, 238. 


Nosperit, use of, against Plasmopara vUi- 
cola on vine in Germany, 533 ; against 
vine diseases in Germany, 239. 
Nosprasen, use of, against Plamiop)ara 
viticola on vine in Germany, 79, 533. 
Notkofagus proceraj Fames betuUnus on, see 
Polyporus hetulimis, 

, Polyporus hetidimts on, in the Ar- 
gentine, 452. 

Nnthoholcus lanatns^ see Hnlcifs kmatus, 
Nummularia anthracodes on Jlevea rubber 
in the Amazon Valley. 690. 

— discreta on apple, in XJ.S.A., 23, 149, 
720. 

Nuts, regulations controlling entry into 
U.S.A.,320. 

Fyssa sylvatica. Fames connaius on, in 
'U.S.A., 265, '266. 

Oak (Querci{.s)j Armillaria nielha on, in 
Jugo-Slavia, 456, 705 ; in IT.S. A., 37. 
— , butt rot of, in XJ.S.A., 588, 

— , chlorosis of, in XJ.S.A., 597. 

— , ChlarospleniuM aeruginnsum, on, extrac- 
tion of the colouring matter from^ 
200. 

— , Coryyieum (?) hunzeion, in XJ.S.A., 81. 
— , Cyiosporella paucispora on, in XJ.S.A., 
81. 

— , decay of seedlings and sprouts of, in 
U.aA., 588. 

— , die- back of, in Jiigo-SIavia, 705. 

— , Endofhia gyrosa on, in XJ.S.A., 66. 

— , Fomes evef’hartdi on, in XJ.S.A., 265. 

— , — igniarius on, in XJ.S.A., 394. 

— , Ilendersania foliorum on, development 
of, in France, 331. 

— , Microsphaera alni var. quereinaj see 
M. quet'cina, 

— , — alpMioidesj see ilf. quercma^ 

— , quercina on, control, 673 ; notes on, 
525, 585 ; occurrence in Germany, 
673; in Jugo-Slavia, 705; in Poland, 
525 ; in Russia, 585 ; in Switzerland, 
65 ; systematic position of, 65, 585. 

— , physiological diseases of, in XJ.S.A., 
394. 

— , Polyporus sulpJmrevs on, in XJ.S.A.. 

394. 

— , PolysUciMs fontanai on, in the Argen- 
tine, 462. 

— , Septobasidium pedieellaium on, in 

U.S.A., 81. 

— , Sphaeropsis quercina on, in XJ.S.A., 

81, 

— , Stnmetla myneoidea on, in XJ.S.A.. 
81. 

Oats {Avena spp,), Aconiium- mtilaginkoia' 
parasitic on Ustilago levis on, in Canada, 
664. 

— ■, Asteo'omjstis radicis on, in Prance, 29. 
— , chlorosis of, in XJ.S.A., 597. 

— Clado^orium kefbarum on, in Poland, 
.■ ■■ 714. 

— , diseases of, in Poland, 211. 

(seed-borne), control and losses 

caused by, in XJ.S.A*, 620. 

— , Frysiphe graminis on , in Poland, 714. 
— , Fusarium on, causing pink root, in 
U.S.A., 722. ' 
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[Oats, Fusarmm'l ^'osewm on, causing bread 
poisoning, in Eussia, 543. 

— , Gihherella sauhineUi on. in E.S. Wales, 
287. 

— , grey speck of, ‘ carbonic acid-mineral 
Jaw’ in relation to, 782 ; occurrence 
in Oermany, 732, 783. 

— IMmintJiosporiim avenae on, in XJ.S.A. , 
217. 

— , OpMobolus graminis on. development 
of the perithecium of, 732 ; occurrence 
in Wales, 732. 

— , Pseudomonas on, in XJ.S.A., 722. 

— . Puccinia glumarum on, in Poland, 

714. 

— , — graminis on, control by dusting, 
219,409 ; evaluation of damage caused 
by, 725 ; occurrence in Canada, 534 ; 
in Eussia, 725 ; in XJ.S.A,, 219, 409 ; 
varietal resistance to. 535. 

— , — lolii on, control by dusting, 219, 
409 ; genetics of resistance to, 418 ; 
evaluation of damage caused by, 725 ; 
notes on, 22 ; occurrence in Canada, 
535 ; in Esthonia, 597 ; in N. America, 
483; in Spain, 658; in XJ.S.A., 22^ 
217, 483, 484 ; Rhamnus in relation to 
dissemination of, 22, 484 ; species of 
Ehamims infected by, in XJ.S.A., 483; 
varietal resistance to, 217, 418. 

— , reclamation disease of, control in 
Holland, 121. 

— , Sepioria glumarum on, in Poland, 
714. 

— , — graminum on, in Poland, 714. 

— , Ustilago avenae on, carbonic acid 
stimulatixig germination of spores of, 
472; control, 27, 113, 170, 210, 222, 
285, 356, 411, 414, 484,485, 597, 604, 
729 ; genetics of resistance to, 27 ; life- 
history of, 27, 547; meteorological 
conditions in relation to, 545 ; occur- 
rence in Austria, 210 ; in Germany, 
1 13, 285, 640, 729 ; in JSTew Zealand, 
484; in Eussia, 28, 715; in Sweden, 
411, 485 ; in XJ.S.A., 221, 356, 414, 484, 
545, 597, 603 ; study on, 647 ; thermal 
death-point of spores of, 28 ; varietal 
resistance to, 484, 548. 

— , — lems on, control, 222, 356, 411, 
414, 484, 535, 536, 603, 604 ; meteoro- 
logical conditions in relation to, 545 ; 
occurrence in Canada, 535, 603; in 
Eew Zealand, 484 ; in Eussia, 715 ; 
in Sweden, 411; in XJ.S.A., 221, 289, 
356,414, 484, 545, 603 ; varietal resis- 
tance to, 290, 484, 5’86. 

—v—perennans on smooth, in Germany, 
life-history of, 548. 

— yellow tip of, in Holland, 543. 

Ocotea acutifolia. Pomes rimosus on, in the 
Argentine, 452, 

Odontoglossum, RMzocionia lanuginosa on, 
in 1 elation to germination of, 758. 

Oecophylla smaragdina, Beauveria hassiana 
or E. glolulifera on, in Ceylon, 427. 

Oedocephalum on cotton bolls from Nyasa- 
land, 92. 

Oidiopsis taurica on artichoke ih Egypt, 


ipidiopsis iaurica~\ on eggplant in Egypt, 
20. 

Oidium on AMszia moluccana in 585. 

— on vegetable marrow in Germany, 751* 

— on watermelon in the Crimea, 70. 

— heveae on Bevea rubber, control, 324 • 
notes on, 16: in Ceylon, 517, 58o’ 
629 ; in the East, 324 ; in Java, 475 • 
in Malaya, 629; in Uganda, 16 ; 
studies on, 517, 629. 

— tahaci, see Brysiphe cickoracearum. 

Oil combination spray injury to apples 
in U.S.A., 720. 

~ emulsions, use of, with fungicides 
against apple scab in U.S.A., 497. 

— palm (Blaais gumeensis)^ bud rot of, in 
Malaya, 79. 

, crown disease of, in Dutch E. 

Indies, 653 ; in Malaya, 79. 

, (?) Ganoderma applanatum on, in 

St. Thomas Island, 150. 

, Marasmiiis on, in Dutch E. Indies, 

653 ; (?) in Malaya, 79. 

— paste as a spreader, 44. 

Oi^ecl materials for control of apple scald, 

— wrappers, against apple scald, 21, 

369, 676, 744. ' 

Olive {Olea europaea), Cycloconmm oleagi- 
mim on, in Greece, 16; in Portugal, 
373. 

— , ‘ mal secco ’ of, in Sicily, 368. 

— , Pseudomonas savastanoi on, in Greece, 
15 ; in Spain, 679. 

— Schizophylhm commune on, in Portu- 
gal, 373. 

Olpidium brassicae on cabbage seedlings 
in Middle Asia, 175 ; in Eussia, 715. 
Omegan, use of, against Plasmopa^'a viti- 
coZa on vine in Germany, 78. 

Omphalia JJavida on coffee, culture of, 
160 ; notes on, 736 ; occurrence In the 
Dominican Eepublic, 600 ; in Jamaica, 
655; in Trinidad, 160, 736 ; perfect 
form of Stilbum Jlavidimi^ 160. 

Onion {Allium cepa\ bacterial rot of 
orchids can infect, 613. 

— , Botrytis alUi on, in U.S.A., 273, 

— , — hyssoidea on, in U.S.A., 273. 

— , — (?) parasitica on, in England, 277. 
— , — squamosa on, in U.S.A.^ 274. 

— bulb rot in Western Australia, 344. 
— , Fusarium bulbigenum, F. cepae^ F. 

martii var. minus, F. oxtjsimrum, F. 
vasinfectum, and F. sonatu 7 n on, patho- 
genicity of, in U.S.A., 465. 

— , Gihherella moniliformis on, in U.S.A.. 

465. ’ 

— , Macrosporium parasiticum on, in Porto 
Eico, 877. 

— yPeronospora schkideni on, environment 
in relation to infection by, 377 ; legis- 
lation against, in Finland, 190 ; occur- 
rence, in U.S. A., 598. ■ 

— , PhyUosticta allii on, in U.S. A., 251. 

— red root in Western Australia, 344. 

— , (?) ScleroUum bulborim on, in Eng- 
land, 277. ■ 

— oepivmnim on, in England, 712. 

, Urocysiis cepulae on, biology of, 531, 
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646; control, 401, 666; cytology of, 
531 ; germination of, 464 ; occurrence 
in England, 469 ; in Russia, 646 ; in 
Scotland, 401 ; in U.S.A., 656 ; varietal 
resistance to, 204. 

Oospora (?) on man, 365, 738. 

— , see also Actinomyces. 

— citri-auranUi on citrus in Australia, 
296. 

destructor, see Metarrhizium anisopUae. 

— hyaliniila on citrus in the Dominican 
Republic, 189. 

— lactis parasitica (?) on tomato in 
U.S.A., 393. 

— pullulans on beet in Czecho-SIovakia, 
13. 

— ■ verticillloides on fig, Olbberelta monili- 
formis liable to confusion with, 113. 

— — on maize in Russia, 292, 734 ; 
parasitizing Usiilago zeae, 292. 

Opatrum intermedium transmitting Micro- 
coccus zeae on maize in Russia, 734. 

Ophioholm thought to belong to Ono- 
moniaceae, 732. 

— caricetij see 0. graminis. 

— graminis can infect Agropyron dasysta- 
chyunif Arena hooJceri, B'mnus inermis, B. 
latiglumis, B. 2 ^orferij and Elynms inno- 
mtus in Canada, 481. 

on Bromus in Canada, 481. 

on cereals in Italy, 732. 

on Eordeum murinum in S. Aus- 
tralia, 213. 

on oats, development of the peri- 

theciurn of, 732 ; occurrence in Wales, 
732. 

on Tomsia odorata in Canada, 481. 

on wheat, control, 416, 662, 663 ; 

legislation against, repealed in XJ.S.A., 
320; notes on, 223, 415, 481, occur- 
rence in Australia, 223 ; in Austria, 
210 ; in Canada, 481 ; in Europe, 223 ; 
in France, 415, 416, 662 ; in Italy, 15, 
662, 732 ; in Japan, 223 ; in S. Aus- 
tralia, 213, 601 ; in U.S.A., 26, 223, 
353, 354 ; relation of moisture and 
temperature to, 26, 354 ; study on, 
353, 354 ; taxonomy of, 223 ; viability 
of, 416; varietal resistance to, 416. 

— — , Wojmmicia graminis liable to be 
confused with, 223. 

— heierostrophus on maize, (?) in India, 
294; in the Philippines, 293; iir 
D.S. A., 293 ; Eelminthosporium iurcicum 
probably confused with, 294. 

— — on teosinte in the Philippines, 
293. 

— passi florae on Passi flora tuber osa in the 
Dominican Republic, 584. 

Ophrys, Rhizoctonia repens in mycorrhiza 
■ of, 177. , ,, 

Opium poppy {Papaver somniferu7n), Bry-. 
sipke cichoracearum on, in Middle Asia, 

■■7175.::''.'' , 

Opuntia, Bacillus cacticidus as a means of 
controlling, in Australia, 304. 

— , Cladosporium on, in Australia, 303. 

— , Gloeosporium cactorum on, in Australia, 
303.; ■; 

— , lunaium on, in Australia, 303; 


MontagneUa opuniiarum In relation to, 
303 ; Mycosphaerella optmtiae aseigerous 
stage of, 303. 

lOpiiniia']j Hendersonia 02 nintlae on, In Aus- 
tralia, 303. 

— , Macrophoma opunikmon on, in Aus- 
tralia, 303. 

— , Macrosporitim on, in Australia, 303. 

— , MontagneUa opmitiarmn on, in Aus- 
tralia and S- America, 303. 

— , Mycosphaerella opuniiae on, stated to 
be perfect form of Gloeosporhtm lima- 
turn, 303. 

Orange {Citrus aurantium, C, sinmisis^ &G.) , 
Ascochytacorticola (?)on, in S. Australia, 

213. 

- — , Blepharospora on, in Italy, 666. 

— , Chaetophoma citri f. hainensis on, in the 
Dominican Republic, 189. 

— , collar rot of, in Corsica, 549. 

— , Golletolricimm gloeosp)oruridcs on, control, 
667 ; occurrence in Italy, 666 ; in N. S. 
Wales, 279; in S. Africa, 667. 

— , exantiiema of, in Western Australia, 
667. 

— , Gcmoderma fornkatum on, in tlie Ar- 
gentine, 452. 

— , gas storage of, 436. 

— , gummosis of, control, 226, 593 ; 
occurrence in Cxuattmiala, 226 ; in 
India, 593 ; valdetal resistance to, 
226. 

— , Penicillium digitatum on, in Corsica,, 

549. 

— , — italicim on, in Corsica, 549. 

— , Phykphthora citrophtkorcx on , in Corsica, 
549. 

— , — hibernalis on, in Australia, 296. 

— , — parasitica on, in Corsica, 549. 

— , Pythiacystis on, see PhytojMhora. 

— , Sporoirichum citri on, in Jamaica, 655- 
Orchids, asym biotic culture of, 49, 758. 
— , bacterial rot of, in Java, 613. 

— , Colletotricluan on, in Italy, 429. 

— , Gloeosporium on, in Italy, 429, 

— , (?) — affine can infect, 429. 

— , hydrogen-ion concenti'ation in re- 
lation to non-symbiotic germination 
of, 758. 

— , mycorrhiza of, role of, 49, 75S. 

— Rhizocfonia in relation to mycorrhiza 
of, 49, 177, 758. 

OrchiSf Rhizoctonia repens in mycorrhiza 

of, 177. 

— montana, Rhizoctonia mitcoroides in my- 
corrhiza of) 177. 

Oregon cold mix sulphur-lime, see 
Sulphur-lime, Oregon cold mix. 
Ornitkogalum narbonensej Pucvinia simplex 
on, in Spain, 658. 

— umbellatum, Pumnia simplex on, in 
France, 663; in Spain, 658. 

— Oryza satim, see Bice. 

Omlariopsis gossypii on cotton In St, 
Vincent, 215. 

Oxalis cernua, 0. cornkulaia, 0. eiiropaea, 
0. tropaeoloides, and 0. mUUcknsis, Puc- 
cinia maycUs on, in XJ.S.A., 4rl9. 
Oxyanthus iubijlorus, Corticiuni iuvisuDi on, 
in Ceylon, 135. 
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Oxydenclron athoreum^ Mycosphaerella caro- 
liniana on, in U.S. A., 198 ; PhyllosUcta 
eonidial stage of, 198. 

— — , Sphaerulina, polyspora on, in U.S.A., 
198 ; Fhoma conidial stage of, 198. 

, TeMuria oxydendri on, in XJ.S.A., 

199. 

Oxygen, effect of, on spore germination 
of Peronosporales, 571. 

Ozocerite, use of, as a timber preserva- 
tive, in Germany, 12. 

(Hungarian dusts), use of, against 
Plasmopam viUcola in Austria, 77. 

P. 257, use of, against Calonectria gramini- 
cola on rye in Germany, 419 ; against 
wheat bunt in Germany, 479. 

P, 288 and P. 309, use of, against wheat 
bunt in Germany, 479. 

Paeonmj see Peony. 

Pahaia blight of sugar-cane, control, 
518; notes on, 825; occurrence in 
Hawaii, 325, 325, 518; varietal re- 
sistance to, 325, 326. 

Paint, use of, agtdmt Nunmiilana 

on apple in U.S. A., 23 ; against Stereum 
piirpiireim on fruit trees in England, 
503. 

Paliurits aiistraliSf PhyUactinia eorylea on, 
conidiophore formation in, 699. 

Palmitin and palmitic acid, use of, for 
timber impregnation, 12. 

Palms, Crrapihiola cocoina on fan, in Fiji, 
215. 

— , regulations controlling entry of seed 
of, into U.S.A., 320. 

Palmyra palm (Porassus flahelU/er), bud 
rot of, in Malaya, 607. 

Panicimif Helminth o^oriumjlagelloideum on , 
37. 

— , usUlaginoideum on, 37. 

— coZomm, mosaic of, in Queensland, 
632. 

— crus^galliy Helminthosporium movioceras 
on, in Japan, 101. 

— maximum f see Guinea grass. 

— miUaceum, Bacterium panici on, Phyio-^ 
monas mhrilineans probably identical 
with, 130 ; distinct from, 138. 

— , Sclerospora gramimcola can infect, 

224. 

, Usiilagopanici-miUacei on, in Kussia, 

151. 

— smguimle, mosaic of, in Queensland, 
632. 

Papaxer somniferum, see Opium poppy. 

Papaw [Carica papaya), Asterinella papayae 
on, in the Dominican Eepublic, 189. 

— , Mycosphccerella caricae on, in Ceylon, 
136, 

— , Phomopsis papayae on, in the Domini- 
can Eepublic, 189, 

— , PhyllosUcta carica-papayae on, in Cey- 
lon, 136. 

— , Phytophthora on, in Fiji, 215. 

— , — faheri on, in Fiji, 227. 

— , Pythium hutletU can infect, 213. 

— , — de Baryanum on, in the Philip- 
pines, 752. 

— , Scleroiium rolfsii can infect, 753. 


Papers used for wi-apping fruit, types of. 

744. ’ 

Paradichlorobenzene, use of, against 
sugar-cane root rot in XJ.S.A., 633. 
Paraffin wax as a timber preservative in 
Germany, 12. 

Paraformaldehyde seed treatment 
against wheat bunt in Germany, 221. 
Paranitrophenol, use of, against' black 
stripe canker of Hevea rubber in 
Ceylon, 581 ; against moulds in pre- 
pared rubber, 53, 125, 126, 385, 694. 
Paratoxil, use of, against vine apoplexy 
in France, 404. 

Parendomyces asferoides on man, renamed 
TriclLosporium asteroides, 863. 

— halzeri on man, renamed Trichosporium 
halzeri, 363. 

Paris green, effect of, on germination of 
wheat, 536. 

, use of, against wheat bunt in 

Canada, 536. 

Parodiella spegaszinii on Crotalaria tfsara- 
moensis in Dutch E. Indies, 254, 652. 
Parsnip (Pastinaca saiiva), Sclerotinia on 
stored, in XJ.S.A., 269. 

Paf'thenocissus, see Virginia creeper. 
Passijlora edulis, see Passion fruit. 

— tuherosa, Ophioholus passtjlorae on, in 
the Dominican Eepublic, 584. 

— — , BiyllosUcta passiflorae on, in the 
Dominican Eepublic, 584. 

Passion fruit (Passi flora edulis), Glomarella 
cingulaia on, in Australia, 680. 
Pastinaca sativa, see Parsnip. 

Patchouli {PogosUmon spp.), Pomes ligm- 
sus on, in Malaya, 79. 

Paxillus acheruntius on timber in Eussia. 
588. 

Peach (Prunus persica), bacteria on, in 
relation to canker, in XJ.S.A., 473. 

— , Bacterium pruni on, control, 39, 504 ; 
occurrence in XJ.S.A., 39, 435, 471, 
473, 504 ; overwintering of, 485. 

— — tumefaciens on, in XJ.S.A., 494. 

— cankers, etiology of, in XJ.S.A., 473. 
— , chlorosis of, in France, 210, 305 ' 

677. 

— , (Jhoanephora persicaria on stored, in 
XJ.aA., 234. 

— , Cladosporium carpoioMlum on, in 
XJ.S.A., 504, 616. 

— , Clasterosporium carpophilum on, see 
Coryneum beijerinckii, 

— Coryneum beijerincJdi on, notes on, 109 ; 
occurrence in France, 305, 677 ; in 
Middle Asia, 175; in XJ.S.A., 109, 
473 ; varietal susceptibility to, 109. 

, Pomes fulms on, in France, 305. 

— , heart rot of, in XJ.S.A., 655. 

— , * mal secco ^ of, in Sicily, 368. 

— , obscure disease of, in California, 563. 
— , * phoney ’ disease of, in XJ.S.A., 280. 
— , PolyporusfuXms on, see Pomes fulvus. 
— , Puccinia pnmi-spinosae on. in Uganda, 
17. 

— , Sclerotinia cine^'ea on, control, 148, 280, 
616, 748; notes on, 280, 473, 562 ; 
occurrence in U.S. A,, 148, 280, 473, 
504, 562, 616, 748. 
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[Peach], Stereimi hirsiikm on, in France, 
305. 

— , Taphrina deformans on, control, 38, 
210, 475, 507, 560, 596, 677, 748 ; oc- 
currence in Denmark, 560 ; in France, 
210, 305, 677 ; in Greece, 596 ; in 
■g.S.A., 38, 475, 504, 748. 

— yellows, in U.S.A., 471, 475. 

Pear {Pyrus com^nunis)^ Armillaria mellea 
on, 107 ; in Canada, 147 ; in England, 
278 ; in TJ.S. A., 37 ; varietal resistance 
to, 37. ■ 

— , Bacillus amylowrus on, control, 21, 
673 ; occurrence in Italy, 208 ; in 
U.S.A., 21, 148, 215, 474, 493, 673; 
specific and varietal resistance to, 21, 
107; 

, (?) Bacterium tumefaciens on, in Ger- 
many, 493. 

— , black end of, in U.S.A., 282. 

— , breakdown of stored, in Australia, 
372 ; in New Zealand, 562. 

— , Coniothecium chomatosporum on, in 
England, 470. 

— , core breakdown of, in U.S.A. 108. 

— , Oorticium stemisU on, in U.S.A., 718. 

— , Cytospora leucostoma on, in England, 

342. 

— . Biaporihe perniciosa on, in England, 

343. 

— , Boihiorella on, in England, 343, 

— , Glomerella on, in England, 343. 

— , Gijmnosporangiimi asiaticum on, in 
Japan, 369. 

— , ‘ mal secco ’ of, in Sicily, 368. 

— , Mycosphaerella seniina on, in Russia, 
715. 

— , Nectria cinnabarina on, in England, 
342. 

— , — galligena on, in England, 305 ; in 
U.S.A., 676. 

— , Phoniopsis malt on, see Diaporthe perni- 
ciosa, 

— , Physalospora ctjdoniae on, notes on, 
746 ; occurrence in England, 342 ; in 
France, 305 ; in Russia, 746. 

— Podosphaera leucoiricha on, eonidio- 
pliore development of, 699 ; occur- 
rence in Germany, 748. 

— , — oxyacanthae on ) specialization of, 
747. 

Pseudomonas barkeri on, in England, 
470. , 

— , Moesleria hypogaea on, in England, 
278., 

— , SchmphyUim co7nmune on, in Portu- 
gal, 3/3, 

— , Sderotinia fmctigena on, 108 ; in Den- 
mark, 559 ; in Germany, 108 ; in Italy, 
15 ; varietal susceptibility to, 560. 

— , Stereum purpureimi on, in England, 
502. 

— , Trichothecium roseum on, in France, 
434. 

— , Veniuria ^jinna on, control, 310, 434, 
497, 559, 673, 675 ; occurrence in 
Austria, 210 ; in Denmark, 659 j in 
England, 305 ; in France, 310 ; in 
Germany, 673, 675 ; in Ireland, 431 ; 
in Norway, 434 ; in Switzerland, 497. 


Peas {Pisum)y Aphammyces euteiches on, 
control, 202 ; notes on, 69, 201, 400 ; 
occurrence in England, 469 ; in Nor- 
way, 201 ; ill U.S.A., 69, 400, 461 ; in 
Wales, 469; varietal resistance to, 70, 
201. 

— , Ascochyta on, causing foot rot, in 
U.S.A., 69, 590 ; previously referred 
to Phoma, 590. 

— , — pisi on, in Germany, 530 ; in 
U.S.A., 69. 

— , Bacterium pisi on, see Psiuukmionas 
pisi, 

— , CoUetotrichum, pisi on, in U.S A., 69. 

— , Corticium solani ct\n infect, 19 ; occur- 
rence in U.S.A,, 69. 

— , ihisarium on, in U.S.A., 400, 461. 

— ^ msinfectum on, in Germany, 530. 
— , mosaic of, in U.S.A., 69, 337. 

— , Pmmospom mciae on, in U.S.A., 69. 

— , Phoma on, causing foot I’ofc, see Asco- 
chyta, 

— , Pseudomonas pisi on, notes on, 591 ; 
occurrence in U. S. A. , 69, 591, 599, 722 
varietal resistance to, 591. 

— , — seminwn on, in England, 469. 

— , Pythium on, in U.S.A., 69, 400. 

— , — aphanidermatum on, in U.S.A., 72. 
— , Sclerotinia on market, in U.S.A., 269. 
— , Septoria flagellifera on, in U.S.A., 69. 
— , — pisi on, in U.S.A., 69. 

— , Thielavia hasicola on, in U.S.A., 392. 

— , Uromycespisi on, biology of, 511. 
Pecan {Carya pecan) ^ Fusicladium ejff'usum 
on, control, 44, 406, 750 ; occurrence 
in U.S.A., 44, 406, 717, 750 ; over- 
wintering of, 717 ; study on, 717 
varietal susceptibility' to, 750. 

— , little leaf of, in U.S. A., 565. 

— , rosette of, in U.S.A., 507. 

Pechay, see Cabbage, Chinese. 

. Pectinase production b v Sclerotinia cimrea , 
248. 

‘ Peg leg’ of sugar-cane in Queensland, 
632. 

Pelargonium^ Bacterium tumefaciens on, ac- 
quired immunity from, 684 ; efiect of 
radium emanation on, 284 ; eliect of 
X-rays on, 539; teratologicai growtlis 
caused by, 406. 

— , Botrytis cinerea on, in* Canada, 701 ; 
in U.S. A., 611. 

— , obscure disease of, in Germany, 669. 
— , Pythium de Baryanuni^ P, de Baryanvni 
var. pelargonii, and P, spUndims on, in 

U.S.A., 35. 

— zonatum, bacterium from human car- 
cinoma can infect, 476. 

, Bacterium tumefaciens on, effect of 

X-rays on, 82. 

endophyte of, 316, 

PenmlUumj decomposition of cellulose 
by, 178, 317, 763. 

—'.on apples in storage in England, 308..' 

— on cherries in U.S.A , 41. 

— on citrus in Fiji, 215. 

— on cork used for grape packing in 
Victoria, 713. 

— on cotton sizing and finishing ma- 
terials in England, 362, 363. 

n 
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[Penicilliuni] on Gladiolus, toxic effect of 
a fungus on, 247. 

— on man in Central America, 32. 

— on prepared rubber, 125. 

« — on prunes in TJ.S.A., 41. 

— on sugar-cane in TJ.S.A., 633. 

— Ucolor on man in Italy, 609. 

— ckrysogenuon, growth of, on gum from 
spun silk, 740. 

— crustacmm on beet in Czeclio Slovakia, 
13. 

on man in Italy, 609. 

digitatuM on citron in Corsica, 549. 

on citrus, control by borax, 159 ; 

occurrence in S. Africa,4S7 ; in TJ.S.A., 
159. 

on grapefruit in storage in TJ.S.A., 

360. 

on lemon in storage in Victoria, 

668 ; in N. S. Wales, 668. 

on orange in Corsica, 549. 

— epigaeum on man in Italy, 609. 

— expansrmi, growth of, on gum from 
spun silk, 740. 

glamum, effect of ultra-violet rays on, 
248. 

on apple in storage in England, 

308. 

— italicum on citron in Corsica, 549. 

on citrus, control by borax, 159 ; 

occurrenee in S. Africa, 487;^ in 
U.S.A., 159. 

on grapefruit in storage in TJ.S.A., 

360. 

on lemons in storage in Victoria, 

668; in N. S. Wales, 668. 

on orange in Corsica, 549. 

— luieum on beet in Czecho-Slovakia, 
33. 

Pennisetum typhoideum, Bacterium hold on, 
in U.S.A., 547. 

Pentalonia nigronervosa, transmission of 
bunchy top of banana by, in Queens- 
land, 168, 310, 506. 

Peony {Paeonia officinalis), Cercospora 
paeoniae on, in TJ.S.A., 252. 

— , Crypiosiiciis paeoniae on, in TJ.S.A., 
251. 

Pepper (betel), see Piper beile. 

— {Capsicxm awn?iMm)ySee Chilli. 

— {Piper nigrum), Pestalozzia pipexis on, in 
Ceylon, 136. 

PericysUs apis on bees in Germany, 300. 

Peridermium adcolum on pine in TJ.S.A. 
is distinct from P. montanum {Colea- 
sporium soHdaginis), 253. 

— harknessi on pine in TJ.S.A,, 264. 

— montanum {Goleosporium soUdaginis) on 
Pinus contorta in TJ.S.A., 252; P. ctce- 
cdlum distinct from, 253. 

' — pini, Tuberculina maxima attacking, 
314. 

f. carticola on pine in Norway, 197 ; 

aecidial stage of Cronariium pint, 197. 

— pxjenoconspicuum on Abies hoiZsamea in 
TJ.S.A., 335; probably aecidial stage 
of JSyalopsora polypodii-dryopteridis, 335. 

— strobi, see Gronartium Hbicola, 

Periola tomep,tosa on. potato in Czecho-. 
Slovakia, 179. 


Peronospora on tobacco in N. S. Wales 
139,279. 

— aestivalis on lucerne in Poland, 714. 

— brassicae, see P. parasitica, 

— jaapiana on rhubarb in N. S. Wales, 
279. 

— parasitica, germination of, oxygen in 
relation to, 571. 

on Brassica juncea in the Philip- 
pines, 201 ; in Switzerland, 711 ; 
specialization in 711. 

on Brassica pekinensis in the Philip- 
pines, 201. 

on cabbage in Holland, 643 ; in 

Switzerland, 711 ; specialization in, 
643, 711. 

on Capsella bursa-pasforis, distinct 

from strain on cabbage, 643. 

on cauliflower in S. Australia, 213, 

! on Briica saf era, specialization of, in 

I Switzerland, 711. 

I on mustard, specialization of, In 

Switzerland, 711. 

on radish, specialization of, in 

Switzerland, 711. 

on rape in China, -657 ; in Switzer- 

I land, 711 ; specialization of, 711. 

I — — on turnip, specialization of, in 
I Switzerland, 711. 

I — schachtii on beet in Czecho-Slovakia, 
i 204 ; in Poland, 211. 

I on mangold in England, 338. 

I — schleideni on onion legislation against 
in Finland, 190 ; oecuiWce in U.S. A., 
598 ; temperature in relation to 
development of, 377. 

— sojae on soy-beans in TJ.S.A., 471. 

— S2nnaciae on spinach in TJ.S.A., 282. 
trifoliorum, germination of, oxygen in 

relation to, 571. 

— — on lucerne in TJ.S.A., 282, 431. 

— viciae on peas in TJ.S.A., 69. 

Perozid, composition of, 751 ; use of, 

against downy and powdery mildews, 
in Germany, 751 ; against Oidium on 
vegetable marrow in Germany, 751. 

Persea gratissima, see Avocado pear, 

Pestalozzia on avocado in TJ.S.A., 506. 

— on coco-nut in the Solomons, 227, 
vA— , taxonomy of, 391. 

— coffeicola on coffee in Brazil, 159. 

— espaillatii on Garcinia mangostana in 
the Dominican Republic, 128, 600. 

— funerea on Salix in Hew Zealand, 707, 

f. typica on Artocarpus incisa in the 

Dominican Republic, 189. 

— on coco-nut in the Dominican 

Republic, 189, 

— hartigii on conifer seedlings in Nor- 
way, 198. 

— lupini on Lupinus polyphylliis stated to 
be a synonym of Gcraiophortmi setosum, 

391. 

— mangiferae on mango in the Dominican 
Republic, 584. 

— palmarum on coco-nut in Fiji, 215, 
227 ; in Kenya, 18 ; in the Philip- 
pines, 608; in tire Seychelles, 18; in 
Zanzibar, 80. 

— -— on Hevea rubber in Sumatra, 323. 
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[Pestalozsia] piperis on pepper in Ceylon, 

136. 

■ — tJieae on tea in Burma, 344 : in India,?. 

— theobromae on cacao in Ceylon, 136. 
-^iivicola on vine in U.S.A., 471. 

Petroleum, use of, in timber preserva- 
tives, 200, 399. 

Petunia, Moniliopsis aderholcU on seedlings 
of, in Germany, 172. 

— mosaic, differential hosts of, in 
U.S.A., 509. 

Pasizella lythri on strawberry in XJ.S.A., 41. 
PhacicUum infestans on pine in Norway, 

197 ; in Russia, 264. 

— negimdinis on Acer negundo in U.S.A., 

25i. 

PPcwostagomsporopsis zeae on maize in 
Russia, 295 ; Piphdia zeae renamed, 

295. 

Phalaenopsls, asymbiotic cultivation of, 

758. 

— , Mhisoctonia in mycoiThiza of, 758. 

— , mucorotdes in mycorirhiza of, 177, 

— amabilis and P. scMlleriana, bacterial 
rot of orchids can infect, 61 k 

Phalangid, Beauveria bassiana (or B. glo~ 
bulifera) on a, in Ceylon, 427. 

Phalaris aTundina.cea^ Sderothmi rhizodes on, 
in Germany, 743. 

— sienoptera. Puccinia lolii can infect in 
U.S.A., 483. - 

Phaseolus angularis^ Bacterium vignae on, in 
U.S.A.,216. 

— lunatus, Bacterium Paccumfaciens on, in 

U.S.A., 463. 

, — phaseoli on, in U.S.A., 719. 

— — ^ — vignae on, in XJ.S.A., 82, 216, 

401, 719 ; Bact. viridifaciens, a synonym 
of, 216. 

, — viridifaciens on, see Bact, vignae, 

, CoUetotrichum (?) nigrum can infect, 

403. 

, Corticium solani can infect, 518. 

, Nematospora phaseoli on, in XJ.S.A., 

202. 

— muUiflorus, see Bean. 

— vulgaris, see Bean, 

Phellomyces sckrotiophorus said to be dis- 
tinct from GolMotrichum atramentarium, 

: , 124. 

Phenol, use of, against black stripe 
canker of Eevea rubber in Ceylon, 581 ; 
against Cladosporium fulvum on tomato 
in Germany, 10 ; against Bhizoctonia 
solani on tomato in Guernsey, 635. 

— •hydrocarbon-soap preparations, use 
of, against fruit diseases in Germany, 

674. 

PMlonectrmvariabilis renamed Melanomma 
varidbilis, 98 ; ascigerous stage of Siro- 
sperma hypocrellae, 98, 

Phlemn praiense, Ustilago stnaeformis oil, 

, in U.S.A., 367, 

Phloem necrosis of coffee, (?) in British 
Guiana, 346. 

of potato, see Leaf roll. 

Phlyctaena linicola on flax and linseed in 
the Argentine and in XJ.S.A., 366. 
Phlyctochytrium synchyfrii parasitizing Syn- 
chytrium endobioticum in Germany, 577. 

N n 2 


phoenix daciyli/era, see Date palm. 

'Phoma on citron in Corsica, 549. 

— on cyclamen in Germany, 558. 

— on Oxydendron arbor eum in XI. S. A., 198 ; 
conidial stage of S 2 diaeruHna polyspora, 
198. 

— on peas in XJ.S.A., 69 ; ti’ansferred to 
genus Ascochyta, 590. 

— on pomegranate in India, 594. 

— abietina on conifers, synonymy of, 259. 

— apiicola on celery in England, 469. 

— betas on beet, confusion between 
Ascochyta beiae mid, 273; control, 117, 
171, 342, 530, 751 ; disseminated by 
spring beetle, 204 ; notes on, 273, 342, 
537 ; occurrence in Canada, 537 ; in 
Czecho-Slovakia, 13, 204 ; in Den- 
mark, 530 ; in .England, 342 ; in Ger- 
many, 590 ; in Holland, 751 ; in the 
Ukraine, 273. 

on mangold in England, 342. 

— destructiva on tOnmio in France, 704 ; 
in Germany, 59. 

— dothideicola parasitizing Dofhidea ribesia 
on currants in Russia, 520. 

— exigua (?) on flax in Russia, 100. 

— Jlaccida on vine in Morocco, 145. 

— herbarum on raspberry in England, 
343. 

— hysterelJa on yew in Norway, 198. 

— lavandulae on lavender in England, 
278. 

— Ungam on cabbage, control, 270, 400 ; 
notes on, 270 ; occurrence in U.S.A., 
81, 270, 400; overwintering of, 400; 
varietal resistance to, 400. 

— li7iicola on flax in Russia, 611, 

— lycopersici on tomato in Italy, 1 5. 

— musae synonym of Macrophoma musae, 
749. 

— pitkya on conifers, synon j^my of, 259. 

— pomi on apple, control, 105 ; Myco- 
ipMereZ/atbe perfect stage of, 432, 719 ; 
occurrence in S. Africa, 105 ; in 
U.S.A., 432, 719; study on, 433. 

— solani on eggplant in India, 148. 

— (?) iuberosa on potato in Engiand, 469. 

Phomopsis on blackberry in U.S.A., 282. 

— abietum, synonym (in part) of Phoma 
abietina and of Phomopsis ' i^seiidotsugcw, 
259. 

— calif omica on lemon in U.S.A., 20. 

— calUstephi on asters in U.S.A. , 251. 

— cinerascens on flg in England, 470. 

■ — citri on citrus, control, 159, 360 ; 
occuiTence in Egypt. 20 ; , in Porto 
Rico, 359; in S. Africa, ' 487 ; in 
U.S.A., 159. 

on grapefruit in U.S.A., 360. 

— juniperovora on Cephaloiaxus dru.pavea, 
Gryptomeria, Cupressus, Jumperus spp., 
Juniperus virginiana, larch, Pseudotsnga 
iaxifolia, Eetmospora, Taxodium disllclnmi, 
Thuja, and yew, in U.S.A,, 80. 

■ — mali, see Diaporihe perniciosa. 

— papayas on Carica papaya in the 
Dominican Republic, 189, 

— pithya, synonym (in part) of Phoma 

pithya, P abietina, and Phomopsis pseudo- 
tsugae, 259. * 
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iPhomopsis'] pseucMsugae, confusion be- 
tween Cytospora and^ 259 ; Piaporthe 
piihya probably ascigerous stage of, 
260. 

on AMes grandts and (?) A. peciinata 

in Britain, 260. 

— on larch in Britain, 260. 

on Ps&itdotmga douglasii var. caesict, 

P, glcmca^ and P. taxifoUa, in Britain, 
260. 

(?) on Tsuga alh&rtlana and T. sie- 

toldii in Bi-itain, 260. 

, synonymy of, 259. 

— iheae on tea in Ceylon, 136. 

^Phoney’ disease of peaches in XJ.S.A., 

280. 

PkorUa fitsciceps, transmission of potato 
blackleg by, in U.S.A., 573, 
Phragmidium ■mitans on raspberry in 
XhS.A., 655. 

Phyeomycete on Jlevea rubber associated 
with leaf fall disease in Malaya, 125. 
Phyeomyeetes in the Argentine, 127. 
PhyUachora pomigena on apple in U.S.A., 
216. 

Phyllachoraceae of Oosta Rica, 330. 
PhyUacf/inia corylea on PaUunis amti'aUs, 
conidiophore formation in, 699. 
Pkyllosticta on apple in Enghuid, 470. 

— on pigeon pea in Porto Rico, 599. 
alUi on onion in XJ.S.A., 251. 

— imtirrhini on antirrhinum in France, 
165. 

— carica-papatjae on the papaw in Ceylon, 
136. 

— citrullina on watermelon in Japan, 698. 

— Jiainaensis on tobacco in the Domini- 
can Republic, 128 ; Sphaentlina Jiaina- 
ensis (?) perfect stage of, 128. 

— hmeae on Mevea rubber in the Amazon 
Valley, 690 ; in the East, 324. 

— Immidi on hops in Czecho-Slovakia, 
185. 

— longispom on citrus in the Dominican 
Republic, 189. 

— lupuUna on hops in Czecho-Slovakia, 
185. 

— 7ncdl on apple in Russia, 747, 

— malkoffii on cotton in Bulgaria, 519. 

— passiflcrae on Passijlora tuberosa in the 
Dominican Republic, 584. 

— perseae on avocado in the Dominican 
Republic, 189, 584. 

— phaseolina on beans in Bulgaria, 519. 

— poUaccil on Acacia haileyana in Italy, 34. 

— prunicola on cherry in Germany, 616. 

— mmicola on JBiexea rubber in Sumatra, 
323. 

soUtaria on apple, control, 472, 561, 
614, 615; notes on, 561, 615; occur- 
y rence in U.S.A., 81, 472, 561, 614, 615. 

— theae associated with Mycosphaerella 
camelUae on tea, in Ceylon, 136. 

— theobromae on cacao in Ceylon, 136; 
in St. Thomas Island, 149. 

Phymatotrichum omnivorum on cotton, con- 
trol, 862, 426 ; notes on, 362, 405 ; 
occurrence in U.S.A., 362, 405, 426. 

on fruit trees in XJ.S.A., 426. 

on Ipomoea trichocarpa in XJ.S.A., 405. 


[Phymatotrichum omnworum'] on lucerne 
in U.S.A., 426. 

Physalis as differential host of mosaic 
diseases, 510. 

— cucumber mosaic overwintering on 
in XJ.S.A., 143, 340, 341. 

— eradication for control of cucumber 

mosaic in XJ.S.A., 341. 

— mosaic, 143, 340, 341, 510, 754 ; 
cucumber and tomato mosaics com- 
pared with, 754, 

— heteraphylla mosaic, intertransmissi- 
bility of, in XJ.S.A., 341. 

— minima, (?) Ery&iphe cichoracearum on, 
in J ava, 634. 

— pubcscens can act as intermediate host 
for tomato and cucumber mosaics, in 
D.S.A.,340. 

mosaic, otin infect Nicotianaglutinosa, 

140 ; intertransmissibility of, 340, ; 
occurrence in IT.S.A., 140, 340 ; trans- 
mitted by Aphis gossypii^ 340. 

, mosaic of cucumber overwintering 

on, in IT.S.A., 340. 

.nibglabrata mosaic, intertransmissi- 
bility of, in U.S.A., 341. 

Physalospora cydoniae distinct from P, 
gossyp'ina, 90. 

on apple, control, 720; notes on, 

15, 81, 433. 718, 746 ; occurrence in 
Canada, 433; in England, 342, 470; 
in Italy, 15 ; in Russia, 746 ; in. 
U.S.A., 81, 433, 720; variability of, 
433. 

— ^ — on pear, notes on, 746 ; occurrence 
in England, 342 ; in France, 305 ; in- 
Russia, 746. 

on plum in England, 342. 

on quince in Russia, 746. 

on ro.se in U.S.A., 81. 

— gossypina ascigerous stage of Biplodia 
gossypina, 90 ; distinct from P. mydoniae, 
90. 

on cc»tton in U.S.A., 718. 

— japonica on Camellia japonica in Japan,. 
698. 

— malorum, see P. cydoniae. 

Physoderma seae-maydis on maize in China,. 

656. 

Phyiamoeba sacchari, see Fiji disease of 
sugai'-cane. 

Phytolacca decandra as differential host of 
mosaic diseases, 510. 

, cucumber mosaic overwintering 

on, in U.S.A., 143. 

— — , inactivation of tobacco mosaic- 
virus by juice of, 377. 

mosaic, 143, 314, 340, 510 ; inter- 
specific tz*ansmission of, 314, 340. 

Phytometra gamma, Mniomophilma mega’- 
spermaimd M. (f) plusiae on, in Poland, 
228. 

Phyfomcmas cichori on chicory in U.S.A.,: 
275. 

— iniybi on chicory in U.S.A., 275. 

— Tubrilineans on sugar-cane, comparison 
with other bacterial diseases of grasses, . 
130, 132; effect of disinfectants on, 
130 ; histology of, 133 ; infection ex- 
periments with, 131 ; occurrence in. 
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Hawaii, 129-34 ; (?) in Queensland, 
696; studies on, 129-34 ; transmission 
of, 131, 132 ; yarietal resistance to, 
133 ; viability of, in soil, 132. 

Pbytopathological service in Italy, 47 ; 
in Russia, 508. 

Rbytopathology, a Philippine outline of 
the fundamental principles of, 620. 

PhytopMkoraj biology and taxonomy of, 4, 
520. 

— damping-off of seedlings in Scotland, 
752. 

— - on banana in Trinidad, M2. 

— on citrus in Fiji, 215 ; in Italy, 666 ; 
in Sicily, 158. 

— on coco-nut in Ceylon, 147 ; in the 
Philippines, 608 ; in St. Lucia, 404. 
(See also P. palmivora.) 

— on cotton bolls in St. Vincent, 215. 

— on cucumber in England, 646, 

— on Hevea rubber, control, 580 ; notes 
on, 53, 323, 325 ; occurrence in Ceylon, 
580 ; in India, 53 ; in Java, 475 ; in 
Malaya, 324 ; in Sumatra, 323. (See 
also P. fa^eri and P. meacUi.) 

— on papaw in Fiji, 215. 

— on Piper hetle in India, 594 ; in Malaya, 
383. 

— on tobacco in Jamaica, 214 ; in Porto 
Rico, 173. 

— , saltation in, 5. 

— , taxonomy and biology of, 4, 520. 

— areme on areca palm in Ceylon, 147 ; 
in India, 361. 

on Bryophyllum calyclnmn in India, 

361. 

— cactorum on Lilium candidum and L, 
pyrmaicum in U.S.A., 430. 

— ■ — on rhubarb in U.S.A., 82, 719. 

on strawbeiTy in U.S.A., 41, 565. 

on tulip in U.S.A., 492. 

— citrophthora on citron in Corsica, 549. 

on citrus, control, 681 ; occurrence 

in Italy, 681 ; in S- Africa, 487 ; P. 
hibernalis mistaken for, 296. 

on lemon in Victoria, 668. 

— — on orange in Corsica, 549. 

— colocasiae on gabi in China, India, 
Japan, and Java, 341 ; in the Philip- 
pines, 341, 648 ; study on, 341. 

, oxygen in relation to germination 

of, 571. 

— toxicity of organic compounds to 
spores of, 681. 

--^erythroseptica on potato in England, 469. 

— — var, airopae on Atropa helUidonna in 
Holland, 469 ; in Scotland, 492. 

— /a5en on cacao, control, 149 ; notes 
oh, 348 ; occurrence in Brazil, 348; 
in British Uuiana, 346 ; in the Do- 
minican Republic, 519; (?) in Fiji, 
215, 227 ; in St. Lucia, 404; in St. 
Thomas Island, 149. 

on coco-nut, seo P, palmivora, 

j. on He yea rubber, control, 324, 581, 

681 ; notes on, 324, 580 ; occurrence 
in the Amazon Valley, 690 ; in Ceylon, 
580, 581, 762 ; in Dutch E. Indies, 
631 ; in the East, 324 ; in Java, 653; 
in Sumatra, 323 ; study on, 581. 


[Phytophthora (?) faberi] on Locfinera rosea 
in Java, 685. 

on papaw in Fiji, 227. 

— hibernalis distinct from P. cifrophthora 
and P. parasitica, 549. 

on citrus in Australia, 89, 295 ; in 

Portugal, 296 ; mistaken for Phyio- 
phthora citrophthora, 296 ; study on, 
296. 

on lemon in Australia, 296. 

on orange in Australia, 296. 

— infesUms in Greece, 15. 

on eggplant in Russia, 704. 

on potato, control, 209, 238, 250, 

514, 533, 597, {>25, 656, 688; legisla- 
tion against, in Finland, 190 ; notes 
on, 179, 209 ; occurrence in Austria, 
210 ; in Canada, 533 ; in the Channel 
Islands, 514 ; in Czeeho-Slovakia, 179; 
in England, 468, 687 ; in Esthonia, 
597 ; in France, 209, 238, 319, 651 ; 
in Germany, 628, 687, 759; in India, 
213, 595 ; in Ireland, 446 ; in Jamaica, 
214 ; in Porto Rico, 377 ; in Sweden, 
250 ; in Switzerland, 686 ; in U.S.A., 
597, 625, 656, 688; in Wales, 468; 
overwintering of, 513, 687 ; plienology 
of, 377, 627 ; physiology of host in 
relation to incidence of, 180 ; seed 
certification against, in Germany, 
759 ; study on, 687 ; varietal resis- 
tance to, 209, 319, 381, 446. 

on SoUmum dulcamara in Russia, 

■ 704. 

— -—on tomato, conti’ol, 9, 514, 704 ; oc- 
currence in the Channel Islands, 514 ; 
in Denmark, 259 ; in France, 209, 651 ; 
in Germany, 9, 59 ; in Poland, 524 ; 
in Russia, 703 ; stud^r on, 524 ; 
varietal resistance to, 704. 

, oxygen in relation to spore gex’- 

mination of, 571. 

— meadii on Hevea rubber, control, 53, 
324, 580, 581, 691, 692, 761 ; notes on, 
344, 629 ; occurrence (?) in Belgian 
Congo, 582 ; in Burma, 344 ; (?) in 
Ceylon, 580, 581, 629, 692 ; in the 
East, 324 ; in India, 53, 691, 692, 693, 
762. 

— melongenae can infect chilli, grapefruit, 
lettuce, potato, and tomato, 206. 

on eggplant in Japan and the 

Philippines, 205. 

— nicotianae on tobacco, control, 139 ; 
notes on, 8, 139, 377, 599 ; oecurrerice 

.■ in Jamaica, 655; in the Philippines, 
634; in Porto Rico, (?) 139, 377 ; in 
U.S.A., 8, 599 ; varietal susceptibility 
to, 8. 

— omnivora on asters in Czecho-Slovakia. 

146. 

on beech in Germany, 705. . 

— ,• — on conifer, seedlings in . Norway, 

198. 

on pine in Bulgaria, 525. 

— palmivora on coco-nut, control, 283, 
488; legislation against, in Jamaica, 
63 ; in the Philippines, 640 ; notes on, 
718 ; oecurrence in Fiji, 227 ; in the 
Philippines, 283, 60S ; in Porto Rico, 
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283, 488 ; in the Seychelles, 18 ; in 
TJ.S.A., 718 ; study on, 488. (See also 
Coco-nut bud rot.) 

[Phyto^Mhora palmiwra\ oxygen in rela- 
tion to spore germination of, 571. 

— • parasitica j action of ultra-violet rays 
on, 442. 

can infect tomatoes, 672, 

on citron in Corsica, 549. 

on citrus (?) in the Philippines, 

283. 

on lupins in Italy, said to be a 

Blepharospora, 672. 

on orange in Corsica, 549. 

, oxygen in relation to spore ger- 
mination of, 571. 

— ierrestrls, see P. parasitica, 

Piceaj see Spruce. 

Pieris brass icae, Enio^nophthora sphaero- 
sperma on, in E.ussia, 552. 

Pigeon pea {Oayanus indicus), Cercospora 
instabilis on, in Porto Rico, 599. 

, Colb'birkhmn cajani on, in Port<,) 

Rico, 599. 

— — Fiisariwii udiim on, see F. msin- 
feciiim. 

^ — rasinfectimi on, in India, 212, 

768. 

, PhyllosUcta on, in Porto Rico, 599. 

— — , Ehimcionia ferrugmea on, in Porto 
Rico, 599. 

, Vramyces dolichoU on, in Porto 

Rico, 599. 

, Vellosiella cajani on, in Porto Rico, 

599. 

Pigs poisoned by TUletia lems and T. tritici 
on wheat in Hungary, 478. 

Pine (Pinus), Armillaria mellea on, in 
Poland, 714. 

— , Botryodiplodia plnea on, in New Zea- 
land, 70S. 

— , Coleosporliim adenocaulonis, G. madmen 
G. Occident alls. C. ribicola^ C, soUdaginiSj 
and €. sonchi-arvensis on, in U.S.A., 
252. 

— , Cortickmi on, in U.S.A., 61, 

— , CronarUiim pint on ^ in Norway, 197. 
— , — ribicola on, control, 65, 80, 261 ; 
gei'mi nation of teleutospores of, 262 ; 
notes on, 261, 508, 526 j occurrence in 
Canada, 526 ; in Germany, 261, 639; 
in Norway, 197; in XJ.S.A., 80, 

262, 263, 508 ; phenology of, 262 ; 
Eibes eradication against, in U.S.A., 
65, 80, 261 ; sporidial infection by, 
262 ; varietal susceptibility to, 261, 

263, 639. 

— , Gnim&nula pinicola on, in Norway, 197. 
— , Easy scypharesinciria Sind E, subtilissima 
on, in Norway, 197. 

— , Fxcipiilina pinea on, in Scandinavia, 
197. 

— , Fomes annosus on, in Poland, 714. 

— fFusarium on, in U.S.A., 61. 

— , girdling and heat injury of, in 
U.S.A.,587. 

— , Hmdersonia acicola on, in Norway, 
197. (See also HypodermeUa mloigma,) 
— , Herpotrichia nigra on, in Bulgaria, 
525. 


[Pine], Hypoderma Uneare on, in U.S.A., 
81. 

— , HypodermeUa on, in U.S.A., 80. 

— , — sulcigena on, in Norway, 197 ; in 
Russia, 264. 

' — , Lophodcrmiim •macrosp}orum on, in Bul- 
garia, 525. 

— , — pinastri on, control, 456, 709 ; 
occurrence in Bulgaria, 525 ; in Fi*ance, 
455; in Germany, 708; in Norway, 
197 ; in Poland, 211, 714. 

— , Macfophoma pinea on, in France, 165. 

— , myeorrhiza of, siguiticanee of, 246 ; 
fungi concerned in, 246. 

— , Nectria cucurUtida on, in Czecho- 
slovakia, 146. 

— , Periderminm acicolum on, in U.S.A., 
is distinct from P. muntanum {^Colm- 
spormm soUdaginls), 253. 

— , — harknessi on, in U.S.A., 264. 

— , ' — moniannm {Cokosporiuni solidaginis) 
on, in U.S.A., 252 ; P. ac/coZim distinct 
from, 253. 

— , — pini f. corticoUi on, in Norway, 
197 ; aecidial stage of Gronartium pini, 

197. 

— Fhacidimn mfestans on, in Norway, 
197 ; in Russia, 264. 

— , Pkytophthora immiwra on, in Bul- 
garia, 525. 

— , Pohjporus schwemiizii on, in, U.S.A., 
62. 

— , Pythimn de Baryanwm on, in Norway, 
19S ; in U.S.A., 61. 

— , reddening and fall of needles of, in 
France, 455. 

— .EhizosphaerakalkJwffii on, in the British 
Isles, 636. 

— , Schizophyllimi commune on, in Portu- 
gal, 373. 

— , smoke injury to, in Germany, 68. 

— , Sphaeropsis pinastri on, see Macro- 
phomapinea. 

— , Trichospormm Ugnicolum on, in Russia, 
336. 

Pineapple (Ananas sativa), black rot of, 
in Haiti, 538, 618 ; in the West In- 
dies, 538. 

— , chlorosis of, in Hawaii, 326 ; in 
Porto Rico, 236. 

— , tangle root of (non-parasitie), in 
Fiji, 716. 

— , Thielavkips is paradoxa on, notes on, 
716; occurrence in the Dominican 
Republic, 519 ; 'in Fiji, 215, 716. 

— wilt in Fiji, 716. 

— pear (Pyrus communis x P. serotina)^ 
Bacillus antghmjrm on, in U.S.A., 
148. 

PPinta’ dermatoses on man in Central 
; America, 32. ■■■ 

Pinm spp., see Pine. . 

Pionea /orjicdliSj Bpicaria prasina on, in 
Japan, 97; Botryiis n'%i early names 
for, 97 ; Ffomurma prasina, synonym 
of, 97. 

Pionnotes navarrae on coffee in Brazil, 
423. 

Piper bacterial disease of, in India, 

25o;;",::, • 
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[Piper letW], CoUetotricImm on, in India, 
148. 

Fitsarinm on, in India, 148. 

— ■ — , Gloeospormm on, in India, 148. 

— — , obscure disease of, in India, 148, 
595. 

— ■ — , Phytophthora on, in India, 594 ; in 
Malaya, 388. 

— nigrum, see Pepper. 

Piricularia orysae on rice, 183 ; notes on, 
346,716; occnrrenee in British Guiana, 
346 ; in Fiji, 716 ; in India, 594. 

Pistachio nut {Pistacia vera), abortion of, 
in Italy, 118. 

Fitch, use of, against Pseudomonas sava- 
stanoi on olive in Spain, 679. 

Pithecolohium ditlce, Corticium salmonicolor 
can infect, 457. 

— saman, Sderothmi [Rhi3octoniai\ baiati- 
cola on, in Uganda, 451. 

Pitting of grapefruit in cold storage in 
U.S.A.,360. 

Plane tree, see Plataniis. 

Plant diseases, acquired immunity from, 
246. ' 

, bibliography of, in 1925, 569 ; of 

U.S.A. publications on, up to 1925, 
118. 

— , biological control of, 620. 

, degeneration of the chloroplasts 

in, 753. 

— — , exhibition of, in Germany, 684. 

, immunity from, literature on, 

175, 569. (See also Acquired im- 
munity from.) 

in the Argentine, 569 ; in Con- 
necticut, 567 ; in countries foreign to 
U.S.A., 508; in Delaware, 405; in 
New Mexico, 406 ; in Ehodesia, 716 ; 
in the Ukraine, 343 ; in S, W. Aus- 
tralia, 118; in U.S.A., 568. 

, Italian text-book on, 173. 

, method of sending specimens of, 

in French colonies, 48. 

Plantago spp., Phisoctonia crocorum on, in 
France, 672. 

Plantain {Musa paradisiaca), Bacillus 
musae on, see Bacterium solanacearum, 

— Bacterium solanacearum on, in British 
Guiana, 346. 

— , bunchy top of, notes on, 148, 373 ; 
occurrence in Australia, 373 ; in Cey- 
lon, 148, 373; in Egypt and Fiji, 
:373, 

— , Fusarium on, in Queensland, 43. 

, Marasmius semiustus on, in Ceylon, 
148. 

Sphaeropsis paradisicica var. minor on, 
in the Dominican Republic, 128. 

Plants, variegation in, 621. 

— , virus diseases of, 239. 

Plas^nodiophora hrassicae on cabbage, con- 
trol, 211, 239, 589, 590, 642, 712; 
iegislation against, in Finland, 190; 
occurrence in Germany, 201, 239, 590, 
642, 712 ; in Poland, 211 ; in Russia, 
528, 715; in U.S.A., 81, 589 ; study 
on, 528. 

— — on cauliflower in Germany, 590. 

— — on Ghinese cabbage in U.S.A., 74. 


[^Plasynodlo’phora hrassicae'} on Crueiferae 
in Russia, 529. 

on kohlrabi in Germany, 74, 590. 

— — on swedes in Germany, 529. 

on turnips in Canada, 534. 

— tahaci on tobacco in U.S.A., 454, 686. 
Plasmopara halstedii on sunflower in 

Japan, 670. 

— viticola, oxygen in relation to spore 
germination of, 571. 

on vine, biology of, 275 ; control, 

77, 78, 208, 210, 275, 310, 374, 507, 
533, 649, 751; notes on, 208, 276 ; 
occurrence in Austria, 77, 208, 210 ; 
in Prance, 165, 310, 374, 403 ; in Ger- 
many, 77, 78, 533, 751 ; in Greece, 15 ; 
in Italy, 174, 649 ; in N. S. Wales, 
207 ; in Switzerland, 275, 276, 649 ; 
varietal resistance to, 403. 

on Virginia creeper in France, 76, 

165. 

‘ Plastic elastigum us© of, against BacU* 
lus amylovorus on h*uit trees in U.S.A., 
674, 

Platanus acerifoUa, Gloeosporium nervise- 
qumn and G. platani on, in Germany, 

11 . 

Plectodiscella veneta can infect apples in 
Australia, 303. 

on blackberry in U.S.A., 167. 

on dewberry in U.S.A., 167, 373, 

435. 

on raspberry, control, 347, 564 ; 

occurrence in England, 278 ; in U.S.A., 
167, 216, 347, 564. 

Pleospora herbarum on raspberry in Eng- 
land, 343. 

on Salix in New Zealand, 707. 

— pomorum on apples in storage, in 
England, 308. 

— trichostoma on barley in relation to 
Belminthosporium gramineum, 417» 

Pleurotus eryngii on Mnjngimn alpinum in 
Prance, 707. 

— ^ — on Fryngium campestre, attempted 
cultivation of, in France, 176. 

on Fryngium mariiimum in France, 

177. 

on LaserpUmm in France, 335. 

on L, IctUfoUum in France, 708. 

— muHlus in mushroom beds in Ger- 
many, 592. 

— neb7'odensis, specificity of, to substra- 
tum, 268. 

— ostreatus on Acer saccharum in U.S A., 
394. 

— — on elm in U.S.A., 394. 

, toxicity of zinc chloride to, 397. 

^ — sapidus on Acer saccfumtm in U.S. A., 
394. 

— on elm in U.S.A, 394. 

— ulmariuB on Acer smcharmn in U.S. A., 
394. 

- on elm in U.S.A., 394. 

Plowrightia morhosa, see Dihotryon morbo- 

swm. 

Plum {Prunus dojnesfica), Armillaria mellea 
on, notes on, 746 ; occurrence in 
Canada, 147; in U.S.A., 37, 746; 
varietal resistance to, 37. 
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[Plum], bacterial die-back of, in Eng- 
' land, 277, 

— , — wilt of, in England, 277. 

-r~, Bacterium pruni on, in U.S.A., 47S. 

— , — tumefacUns on, in S. Africa, 167 ; 
in U.S.A., 371 ; varietal resistance to, 
371. 

, Botrytis cinerea on, in England, 277. 
— , ‘burr knots ’ of, in England, 745. 

— , Clasterosporiwm carpopMlimi on, see 
Coryneum hetjermckii, 

— , Goryneum heijerimkii on, in Middle 
Asia, 175. 

— , Cytospora leucostoma on, in England, 

342. 

— , JDiaportlie panmiosa on, in England, 

343. 

— , JDiboiryon imrbosmn on, in Canada, 
147; in U.S.A., 501. 

— , Bothiorella on, in England, 343. 

— , Fumago on, in XJ.S.A., 282. 

— , Glomerella on, in England, 343. 

— , gum spot of, in Canada, 537. 

, heart rot ol^ in U,S.A., 655. 

— , Nectria clnnaharina on, in England, 
342. 

— , PenicilUum on, in U-S.A., 41. 

— , Physalosirora cydordae on, in England, 
342. 

— , Bkizopus on, in U.S.A., 41. 

— , Eoesleria hypogaea on, in England, 
278. 

— , rosette of, in S. Africa, 167. 

— , Sclerotinia cinerea on, control, 40, 501, 
560 ; occurrence in Middle Asia, 175 ; 
in U.S.A., 40, 235, 501, 560 ; suscepti- 
bility to, in relation to constitution 
of, 235. 

— j f. pruni on, in Ireland, 431. 

— , — fructigena on, in Middle Asia, 175. 
, Siereum purpiireimi on, control, 508 ; 
occurrence in England, 470, 502, 503 ; 
in Germany, 673 ; in Ireland, 431 ; 
varietal resistance to, 502. 

— , Tapkrina insititiae on, in England, 
470. 

— , — pruni on, in XJ.S.A., 560. 

— , Thecopsora areolata on, in Norway, 
197. 

— , VeriiciUmn (?) albo-att'um can infect, 
in U.S.A., 586. 

— , Japanese (? Prunus salicina\ crinlde 
of, in Western Australia, 676. 

Poa annua, Ligniera pilorum on, in Erance, 
234. 

Podomctria (?) coccicola, Broomella ickna- 
spidis considered to be a synonym of, 
98. 

Podosphaera leucotncha in Greece, 15. 

on apple, eonidiophore formation 

in, 699 ; control, 673, 674, 748 ; legis- 
lation against, in Finland, 190 ; occur- 
rence in Germany, 673, 674, 748 ; in 
Ireland, 431. 

— ^ — on pear, eonidiophore formation 
in, 699 ; occurrence in Germany, 748. 
— occyacanthae, biologic specialization of, 
747. 

‘ on apple in Tasmania, 675. 

— on apricot in France, 305. 


[Podosphaera oxyacanthae'] on cherry in 
Middle Asia, 175. 

— — on Crataegus, specialization of, 
747. 


on Craiaemespilus grandiflora, spe- 
cialization of, 747. 

■ on Diospyros kakl in Italy, 15. 

on medlar, specialization of, 747. 

on Pyrus, 747. 

on quince in Middle Asia, 175 ; 

specialization oh 747. 

var, tridadyla on apricot, eonidio- 
phore formation in, 699. 

Pogostenion, see Patchouli. 

Poke weed, see Phytolacca decandra.. 

Polygonum avicidare. and P. convolvulus, in- 
jury from tar fumes to, in Germany, 
644. 

Polyopeus on apples in storage in England, 
308. " ’ 

PolypoTUS on forest trees in Bulgaria, 
526. ' 

— mlustiiH on apple in England, 106. 

— betuUnus on forest trees, in Eussia, 
267, 336. 

on Nothojdgus procera in the Ar- 
gentine, 452. 

— borealis on forest trees in Eussia, 
267. 

— coffeae on coffee in Kenya, 299 ; in 
Uganda, 16. 

— coruscaus on Acer negundo, Melia amda~ 
rach, and mulberry, in the Argentine, 

462. ’ 


— dryadeus on forest trees in Eussia. 

267.. ' 

— ellisianus on timber in U.S.A., 899. 

— fulvus, see Fo7nes fulvus. 

— fwmosus said to be synonymous with 
P, imberhis, 62. 

— gilviis on Dalbergia sissoo in India, 199. 

— hispidus on Fraxinus nigi'a in U.S.A., 

266 . 

— — on mulberry in France, 593. 

on vine in France, 593. 

— hobniensis said to be synonymous with 
P. imberhis, (52. 

— imberhis on trees in Eussia, synonyms 
of, 62. 

— ochf’oleucus on Prosopis in the Argen- 
tine, 452. 

■ — schiveinitzn on pine in U.S.A., 62. 

on Pseudots'uga taxlfoUa in U.S.A., 

141. 

on timber, control, in IT. S. A., 899. 

— — , toxicity of zinc chloride to, 397. 

' — squamosus on maple in U.S.A., 394. 

— sulphur eus on Eucalyptus amygdalina 
and P. globuhis in the Argentine, 452. 

on forest trees in Eussia, 267. 

on oak in U.S.A., 394. 

— vapora^'ius, see Porta vaporaria. 

Polyspora Uni on flax, in Canada, 302 ; 

(?) in Eussia, 739 ; in U.S.A,, 302. 
Protocoronospora group, fungus belong- 
ing to, on rose in U,S.A., 81. 
Polystictus on citrus in the Dominican 
Eepublic, 600. 

— caperatus on timber in Uganda, 17- 

— conchifer on elms in U.S.A., 394. 
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\Folysticius] fontanai on oak in the Argen- 
tine, 452. 

— fulvo-cinereus on timber in Uganda, 
17. 

— Mrsutus, toxicity of zinc chloride to, 
397. 

— persoonii on (iSLCfxo in St. Thomas Is- 
land, 149. 

Polysulphides, toxicity of, 566. 

. — use of, against Bacillus brassicaevorus 
on cauliflower in Prance, 272. 

— , see also Lime-sulphur. 

Pomastin, use of, against fruit diseases 
in G-ermany, 674. 

Pomegranate (Punica granatum), Cerco^ 
spora punicae on, in the Dominican 
Kepublic, 519. 

— , ‘ mal seeco ’ of, in Sicily, 368. 

, Phoma on, in India, 594. 

Poplar (^Populus), Cenangium populneum 
on, in France, 652, 

— , Ilypoxylon pniinaium on, P. tacama- 
hacca immune from, in U.S.A., 142. 

, (?) Micrococcus populi on, in France, 
652 

— , Schizophyllum commune on, in Portu- 
gal, 373. 

— , Venturia tremulae on, in Bulgaria, 
525. : 

Poria on Seshania in Kenya, 18. 

— hypobrunnea on Mevea rubber in the j 
Amazon Valley, 323 ; in Ceylon, 580; 
in )Sumatra, 323. 

on tea in India, 7. 

— — and P. hypolateritia may be sy- 
nonyms of Ganoderma pseudoferreumj 
54. 

— incrassata on timber in U.S.A., 528. 

■ — sanguinolenta on timber in Kussia, 
588. 

— subacida on Abies balsamea in Canada, 
527. 

— undata on timber in Eussia, 588. 

— mpomrla on timber in England, 396 ; 
in Eussia, 588. 

— vulgaris on timber in Kussia, 588. 

Portulaca oleracea^ Cercosporella dominicana 

on, in the Dominican Eepublic, 519, 

Forzol, toxicity of wheat grain dusted 
with, to poultry, in Germany, 157. 

— , use of, against cereal diseases in 
Germany, 117 ; against vegetable 
diseases and wheat bunt in Hungary, 
172. , 

Potassium dichlorcresylate and potas- 
sium dichlorphenate, use of, against 
Bhizoctonia solani on tomato in Guern- 
sey, 635. 

, hypochloride, chemotherapeutical 
index of, for sterilization of wheat 
grain, 619. 

— iodide, use of, against Aspergillus fumi- 
gatus and A. niger on man, 163. 

— nitrate, stimulating germination of 
Tilletia levis and T, tnticif in Germany, 
728. 

— permanganate, effect of soil applica- 
tions of, on potatoes, in U.S.A., 182, 

— use of, against damping-off of 
seedlings in Scotland, 752 ; against 


iris rhizome rot in England, 33 ; 
against PhytcpMhora citrophthora on 
lemons in Victoria, 668 ; against 
Uncinula necator on vine in France, 
14 ; in Switzerland, 276. 

Potato {SoUmum tuberosimi), Actinomyces 
scabies on, control, 149, 322, 382, 447, 
533, 597, 625, 627, 720, 721; growth 
of tuber in relation to infeetioii by, 
574 ; legislation against, in Norway, 
192 ; notes on, 447, 533, 574 ; occur- 
rence in Canada, 533 ; in Dutch E. 
Indies, 652 ; in German^*, <"»28 ; in 
India, 213; in Italy, 174 ; in Jamaica, 
214, 655 ; in U.S. A., 149. 322, 347, 
382, 447, 574, 597, 625, 627, 720, 721 ; 
varietal resistance to, 347, 382. 

— , Alternaria solani on, control, 382, 625, 
688 ; occurrence in Austria, 210 ; in 
Dutch E. Indies, 652 : in India, 213 ; 
in Jamaica, 214 ; in U.S. A., 382, 625, 
688. 

— , Ascochyta on, in Russia, 337, 

— , — solani-tuberosi on, in Russia, 520. 

— , Bacillus airosepticus on, control, 322, 
573, 625, 627, 720 ; occurrence in 
U.S.A., 322, 573, 625, 627, 720, 721 ; 
seed certification against, in Ger- 
many, 759 ; in Ireland, 446 ; trans- 
mission by Phof ‘bid fuse iceps in U.S. A., 

573. 

— , — carotovoTus on, comparison of B. 
airosepticus and P. solanisaptrus with, 
407, 408. 

— , — mesente7'icus on, acquired immunity 
from, 683. 

— , Bacterium Jluorescens on, in Russia, 

574. 

— , — solanacearum on, control, 625; 
occurrence in Dutch E. Indies, 652 ; 
in Germany, 759 ; in U.S. A., 625 ; 
seed certification against, in Germany, 
759. 

— , — solani on, in Italy, 174. 

— , — xanthochlorum on, • in Russia, 574. 

— , Barbai’ossa disease of, in Germany, 
759 

— , blackheart of, in U.S. A., 625, 626, 

— , Cercospora concors on, control, 625; 
occurrence in Belgium and France, 
209 ; in India, 595 ; in U.S. A., 625, 

— , Colletotrickum airameiitaHum on, con- 
trol, 651 ; notes on, 209, 469 ; occur- 
rence in England, 469 ; in France, 
209, 651 ; in Wales, 469 ; saltation in, 
52, 183; study on, 52, 182, 447 ; 
synonymy of, 124, 182, 447; varietal 
resistance to, 448. 

. — , ■ — atrovirens on, synonym of C, ciira- 
mentarimn, 183. 

— , — tabificum on, synonym of (L atra- 
mentarium, 124, 182. 

, — , CorUcium solani nn, chemothei’apeutieal 
' studies of fungicidieS ' against, , 514 ; 
control, 625, 627 ; occurrence in Ger- 

I many, 514, 628 ; in India, 213; in 
U.S. A., 625, 627. (See also Rhisoctonia 
solani on.) 

— , fx’isolee of, said to be identical with 
potato mosaic, in France, 209. 
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[Potato], frost necrosis of, in U.S.A., 
625. ^ 

, Fusanum on, notes on, 52 ; occur- 
rence in Germany, 628, 688 ; in India, 
52, 213; in U.S.A., 625. 

— , — davuium on, in U.S.A., 516. 

3 cHscohn' var. sulphuteuni on, in 
U.S.A., 516, 721. 

— , -- eimariil on, in U.S.A., 625. 

, — o-xyspormn on, control, 625 ; notes 
on, 515, 759 ; occurrence in Germany, 
759 ; in U.S.A., 347, 382, 515, 625; 
seed certification against, in Germany, 
(59 ; temperature in relation to in- 
fection by, 382. 

var. (isclerotium on, in U.S.A., 
515. ’ 

— , var, kmgius on, in U.S.A., 721. 

, suhpallidimi var. Toseuwt on, in 
U.S.A., 516, 

— , — trkhothecmides on, in XJ.S.A. 516 
, giant bill of, in U.S.A., 179. 
hollow heart of, in U.S.A., 516 
— , hopperburn of, in U.S.A., 322, 382, 
597,688. ’ ’ 

— leaf roll, control, 443, 444, 625 ; I 
diagnosis in primarily infected tubers’ ‘ 
S80 ; effect of fertilizers on, 443 ; 
effect ^ofj^on composition of ‘mother 
tuber 572 ; mode of degeneration of 
chloroplasts in, 753; notes on, 209. 
571 ; occurrence in Austria, 210 ; in 
652; in France, 
-09 ; m Germany, 443, 759 ; in Ire- 
its, 444; in U.S.A.. 347, 
5/1, 625, 655; production of ‘ seed^ 
free from, in Ireland, 444 ; seed certifi- 
cation against, in Germany, 759; study 
on, 121 ; transmission of, 123, 124, 
188 ; Typhlocyha iilmi as carrier of 
188 ; varietal susceptibility to, 347 

— mosjiic, control, 625 ; frisolee said* to 
be identical with, 209 ; intertrans- 
mi^ibility of, 314 ; legislation against, 
mPinland, 190; notes on, 473, 509 
/59 ; occurrence in Austria, 210 ; in 
Dutch h. Indies, 652 ; in Ireland. 121 

ttt’ ^'3. 598,’ 

6-.5, 6oo ; production of seed stocks 
In Ireland, 444; relation 
ot, to tomato stripe disease in Canada, 
195 ; seed certification against, in Ger- 
many, 759; study on 121; trans- 
mission of, 123, 124, 282; transmitted 
to tomato by aphids, 282. 

— , mottling of, in Germany, 638. 

necrosis of, transmitted from appa- 
rently healthy plants, in U.S.A., 318 

- net necrosis, control, 625 ; notes on* 

5/3 ; occurrence in Canada, 147; in 
Holland, 072 ; in U.S. A., 625 ; PsLdo^ 
monas solaniolens not believed to be 
cause of, 572 ; synonyms of, 572, 

in Ozecho-Slo- 

England and 

— , Phytophihora eryfhroseptica on, in Ens- 
land, 469. ■ 

infesians on, control, 209, 238, 250, 


514, 533. 597, 626, 656, 688; legisk- 
tion against, in Finland, 190- Ltes 

on 179, 209; occm-enee’ in AustS 

Canada, 533; in the Cliannei 
Islands, 514 ; in Czecho-Slovakia, 179- 
m_ England, 468, 687; in Esthonia,’ 
59/ ; in Prance, 209, 238, 319, 651 • in 
<587, 769; il, India 
Jamaica, 

^50- in 577 ; m Sweden, 

-oO , in Switzerland, 686 ; in U S A 
oJ<, 62o, 656, 688; in Wales, 468’ 

T 377 i ' 5 phenology 

vfi ■’ phy®‘0*0gy of host in 

lelatum to ineidenee of, 180; seed 
certification against, in Germany, 
-59 ; study on, 687 ; varietal resiV 
tance to, 209, 319, 381, 446. 

weio/iyenne can in- 

de on, in U.S.A., 

--.^mzoctonm crocorum on, in France, 

JT" control, 149, 250, 322 

655, 720; occurreiiee in Dutch e! 
Indies, 652 ; in Germany, 193 ; in 
U.S.A., 149, 249, 322, 655, 720; seed 
certification against, in Germany, 759; 
studies on, 193, 249. (See also Corticium 
solmii on.) 

rosette, seed certification against, in 
Germany, 759. 

~ Sderoiium rolfsn on, in India, 593. 

in Germany, 513, 
Holland, 51 ; in Ireland, 64, 

446; m U.S.A., 281, 444. 

spindle tuber of, control, 625 ; notes 
’ occurrence in U.S.A., 
179, 281, 282, 625, 655; relation of 
giant hill disease to, 179; trans- 
mission of, 443, 571, 626 ; varietal 
susceptibility to, 179, 625. 

spindling sprout of, in Canada, 147. 
(bee also Witches' broom.) 

, Spondylocladium cdrovirens on, in Ger- 
many, 628; in U.S.A., 625. 

Spongospora subterrmim on, control, 
625 ; occurrence in England, 469 ; in 
Germany, 628; in U.S.A., 625; in 
Wales, 469. 

— sprain, control, 573; notes on, 572 ; 
occurrence in Dutch E. Indies, 652 ; 
in Holland, 572 ; synonyms of, 572 ; 
varietal resistance to, 573. 

— streak in Ireland, 442 ; in U.S.A., 625. , ' 
, Syuchytrium audobioticuiu on, bioioffv 

ti’Jlli 124, 181, 249, 446, 

513, 625, 68/ ; cytology of, 578; dis- 

semination of, 320; genetics of resis- 
tance to, 578 ; germination of spor- 
angia of, 577 ; H-ion concentration in 
relation to, 321 ; legislation against, in 
Austria, 576 ; in Czecho-Slovakia, 1 91 ; 
in Denmark, 384 ; in Finland, 190 ; 
in Germany, 64, 759, 768 ; in Ireland, 
446 ; in Norway, 192 ; in Poland, 
tot ’ Hussia, 576 ; in Switzerland, 
191, 62v, 768 ; proposed unification of, 
-£►6; method of testing immunity 
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from, 578, 760 ; nature of immunity 
from, 575 ; occurrence in Austria. 
181 ; in England, 249, 468, 512, 687 j , 
in France, 124, 446, 651 ; in German}^, 
181, 512, 518, 578, 628, 759; in Hol- 
land, 446 ; in Ireland, 445 ; in Poland, 
511 ; in S. Africa, 181, 320, 444 ; in 
Switzerland, 124, 627, 686 ; in U.S.A., 
181, 625 ; in Wales, 468 ; proposed 
organization for the control of, in 
France, 446 ; seed certification against, 
in Germany, 759 ; spread of, in Europe, 

S. Africa, and U.S.A., 181; varietal 
resistance to, 319, 445, 446, 512, 513, 
575, 578 ; viability of, 445. 

[Potato], tar fumes causing injury to, 
644. 

— , tipburn of, in U.S.A., 382, 625, 688. 

— , Vermimlarm atramentarici on, synonym 
of CoUetotrichimi atramentarium; 1 24. 

— — maadansy and V. minuta on, re- 
named Colletotrichiim macuUms, and C. 
.minuhim, 124. 

— , — ortJiospora on, renamed Culletotrichum 
orfhosporumy 124, 447. 

— , — varians on, synonym of CoUeto- 
trichum atramentariumy 124, 182. 

— ‘Veriicillium albo~ciirum on, control, 
625 ; occurrence in Italy, 579 ; in 
XJ.S.A.j 515, 579, 625; seed certifica- 
tion against in Germany, 759; studies 
on, 515, 579. 

— virus diseases, effect of, on yield in 
Europe, 209 ; feeding methods of 
sucking insects in relation to, 439 ; 
methods for studying, 442 ; seed selec- 
tion against, in Germany, 249 ; in 
XJ.S.A., 282 ; transmissible by appa- 
rently healthy plants, 119, 318. (See 
also Leaf roll, Mosaic, &e.) 

— , witches’ broom of, in Canada, 688 ; in 
XJ.S.A. , 281 , 655 ; transmitted by 
grafting, 281. (See also Spindling 
sprout of.) 

— , yellow dwarf of, in XJ.S.A., 625. 

Poultry, effect on, of dusted grain, 157, 
287. 

Ft'ays oleellus on olive, (?) Cladosporium her- 
harum on, in Italy, 750. 

Prenanthes purpurea, Protomyces kreuthensis 
on, in France, 684. 

Preparation 225, feeding experiments 
on poultry with grain dusted with, in 
Germany, 157 ; use of, against barley 
and beet diseases in Denmark, 412 ; 
against Calonectria graminicola on rye, 
in Germany, 419. 

— 490, named tutan, 114. 

— 678, named nassbeize tillantin, 119. 

— * 688, use of, against wheat bunt, in 

Germany, 479- 

—1001 and lO03, use of, against Plas7no- . 
para mWcoZa in Germany, 79. 

— 1512, feeding experiments on poultry 
with grain dusted with, in Germany, 
157. 

— — , use of, against wheat bunt, in 

Germany, 479. ;i 

— 1733, use of, against wheat bunt, in ’| 
Germany, 479. 


Primula ohconica, chlorosis of, in Germany, 
669. 

, obscure disease of, in Germany, 669. 

Primus apparatus for cereal seed treat- 
ment in Germany, 117, 157, 479, 480. 
Privet (Ligustrum viilgare) Gnomonia cingu- 
lata on, in Austria, 493 ; Myxo^^porktm 
dngulatum, conidial stage of, 493. 
Prosopis, Polyporus ochroleuais on, in the 
Argentine, 462. 

Protomyces kreuthensis on Prenanthes pur- 
purea in France, 684. 

— macrosporus on Meum athmnanticum in 

France, 684. 

Protonta, a suggested name for filterable 
viruses, 756. 

Protozoa in plant latex in Canada, 183. 
(See also Leptomonas,) 

Prune, see Plum. 

Prunus alleghaniensis resistant to Bader mm 
tumefaciens in U. S.A., 372. 

— amerimna. Pomes ptmiaceus f. crataegi 
on, in U.S.A., 265, 267. 

— amygdahis, see Almond. 

— armeniaca, see Apricot. 

mandshurka resistant to Bacterium 

tumefaciens in XJ.S.A., 371. 

— atvimi, see Cherry. 

— tesseyi resistant to Bacterium tianefa.ciem 
in XJ.S.A., 372. 

— cerasus, see Ciierry. 

— communis, see Almond. 

— domestica, see Damson, Plum. 

— mume resistant to Bacterium tumefaciens 
in XJ.S.A., 20. 

— padus, Thecopsora areolata on, in Nor- 
way, 197. 

— persica, see Nectaidne, Peach. 

— pseudocerasus, Scterotima cinerea on, in 
Denmark, 559. 

— pumlla, Bacterium tumefaciens on, 
varietal resistance to, in XJ.S.A., 372. 

, Scleroiinia cinerea on, in England, 

277. 

— salicina, see Plum, Japanese. 

— seroUna, Coccomyces hitescens on, in 
XJ.S.A., 392 : Cylindrosporhmi path* a 
stage of, 392. 

— triloba, Sclerotinia cinerea on, in Den* 
mark, 559. 

— umbellata, Bacterium tumefaciens on, 
varietal resistance to, in XJ,S.A., 371, 

— virginiana, Thecopso7'a areolata on, in 
Norway, 197. 

PsalUota arvensis and P. campestris, bac- 
terial spot of, in XJ.S.A., 719. 
, GUiocybe candicans in beds of, 

in Germany, 592. 

< flour mould ’ of, in XJ.S.A., 

719. 

— ^ Monilia fmkola on, in Ger- 
many, 592. 

^ MyceliopMIm'm . luiea on, in 

Germany, 592. 

Mycogone perniciosa on, in 

Germany, 591 j in D.S.A., 719, 

— . — y Pleuroius mutihis in beds of, 

in Germany, 592. 

Verticilliopsis infestanson, in 

Germany, 592. 
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I^seiidococais citri on coffee, associated with 
Polyporus coffeae in Kenya, 299: in 
Uganda, 16. ’ 

■ , tobacco and tomato mosaic trans- 

mitted by, 257. 

Pseudomonas on kola nut in Sierra Leone, 
345. 

— on oats in U.S.A., 722. 

— harheri on pear in England, 470. 

— campestris on cauliflower in S. Aus- 
tralia, 213. 

csfasi wraggi on W^ragg clierrv in 
U.S.A.,538. ^ 

-- Citri on citrus, control, 280 j legisla- 
tion against, in Jamaica, 64 j occur- 
rence in the Philippines, 283. 639 ; 
in U.S. A., 280, 421 ; overwintering of, 
421 ; phenology of, 420. 

— citriputeale may be identical with 
Bacillus citnmaciilans, 487 ; with Pseudo- 
monas syringae^ 559. 

on avocado in U.S.A, 506, 558. 

— — on citrus, control, 359 ; notes on, 
358, 359, 487, 559 ; occurrence in Sicily, 
859 ; in S. Africa, 487 ; in U.S.A., 
358, 559. 

on lemon in Sicily, 359. 

on lilac in U.S. A., 558 ; Ps. syringae i 
may be identical with, 559. 

— desiructans on turnip in Britain, 12. 

~ hyacinthi on hyacinth in Germany, 

669; in Holland, 612. 

— indis on iris in U.S.A. , 81. 

— pm on peas in U.S.A., 69, 591, 599, 
722. 

radicicola, effect of ultra-violetrayson 
bacteriophage of, 756. 

— savastanoi on olive in Greece, 15; in 
Spain, 679. 

— seminum on peas in England, 469. 

— solaniolens in relation to potato net 
necrosis, 572. 

syringae on lilac may be the same as 
P. ciiripuieale, 569. 

Pseiidoperonospora cuhensis on cucumber in 
Germany, 752. 

on melon in Germany, 752 : in 
U.S.A., 679. 

— humuU on hops, control, 186, 639, 694 : 
notes on, 186, 638, 694 ; occurrence 
111 Belgium, 127, 638; in Czecho- 
slovakia, 55, 185, 638 ; in England, 1, 
638; in France, 65, 186, 638, 651, 
694 ; in Germany, 55, 638 ; in Russia, 
638; P. miicae distinct from, 186; 
varietal resistance to, 127, 695. 

— urticae on nettles in England, 639 • 
m France, 186; distinct from P. 
Mmwh', 186 ; not transmissible to hops, 

Pscudopeziza rlbis on currants in England. 
278, 678 ; in U.S.A., 167. 

~"uS^A in England, 278; in 

— tracheiphila on vine, control, 77, 277 
467 ; notes on, 467. ; occurrence in 
Austria, 77 ; in Switzerland, 277, 467. 

Pseudopha briosiana, SphaeruUnatrifolii not 
accepted as a synonym of, 232. 
medicaginis on Medicago hispida, M, hi- 


spida sardoa, an d M. maculata in U. S. A. 
232. 

Psmdotsuya douglasii var. caesia, PJmnmm 
pseudoisugae on, in Britain, 260. 

— glauca, Pliomopsis pseudoisugae' on, in 

Britain, 260. ’ 

^ \ Bhahdocline pseudotsuqae on, in 

Scotland, 637. ^ 

— taxifoUa, Pimraiepithya on, in Britain, 

probably aseigerous stage of PAo,ft<,»sjs 
pseudoisugae^ 260. ^ 

. Phomopsis juniperovora can infect 
80. ’ 

— — pseudoisugae on, in Britain. 

piihyaj 260 ; synonymy of, 259. 

— 141 schzveinitzii on, in U.S.A., 

BhabdocUne psezulotsugae on, in 
Scotland, 637, 

on, in tlie 

British Isles, 636. 

Fsidium spp., Fomes fmUcum on, in the 
Argentine, 452. 

— guajam, see Guava. 

Pszjlla mali on apple, EntomophfJiora 
sphaerosperma on, in Canada, 93. 95 • in 
Russia, 552. * 

pyrisuga on pear, predisposing to 
Burgundy mixture injury, in Switzer- 
land, 497. 

Puccinla on cereals in Italy, 658. 

evaluation of 
the degree of resistance to, 350: of 
the damage caused by, 725. 

) programme for research on, 657. 

— on grasses, effect of, on lambing, in 
New Zealand, 659. 

— ^on wheat, dusting against, in Italy, 

— - apii on celery in Prance, 75 ; in Ger- 
many, 532. 

— arachidison groundnut in St. Vincent, 

— asparagi on asparagus in Germany, 532. 

— asphodeU on Asphodelus subalp mum in 
Prance, 684. 

borealis on Thalictt'um in Italy, in rela- 
tion to P. triticina, 724. 

— dehorn on chicory in Holland, 275. 

— coronata, see P. loUi. 

— cormiifera, see P. lolH. 

— dkpersa on Anchusa in Spain, 658, 

— ■ — on Anchusa arvensis and A, offici- 
nalis in Esthonm, 597. 

on Lzjeopus in Spain, 658. 

on rye, literature on, 350; notes 

on, 724 ; occurrence in Esthonia, 597 ; 
in Russia, 291, 724 ; in Spain, 668 ; in 
U.S.A,, 148, 418 ; overwintexung of, 
291, 724 ; varietal resistance to, 418. 

*— endiviae on endive in Holland, 276, 
glumarum on cereals in Germany, 
352; in Russia, 724 ; in Spain, 658 : 
overwintering of, 724. 

~ on oats in Poland, 714. ' 

_ on wheat, germination of uredo- 

spores of, 24; meteorological condi- 
tions in relation to, 218, 659 ; occur- 
rence in France, 24 , 659 ; in Germany, 


GENERAL INDEX 


845 


218 ; in India, 59r5 : in Italy, 724 ; 
varietal resistance to, 660. 

[Puccinia'] graminis on barberry in Canada, 
24, 535 ; in Italy, 723 ; in Spain, 658 ; 
in Sweden, 602 ; in U.S.A., 285, 472, 
476, 722. 

on barley in U.S. A., 472. 

on cereals, barberry eradication 

advocated agaiitst, in Spain, 658 ; 
legislation against, in Finland, 190; 
literature on, 350 ; occurrence in Ger- 
many, 352 ; in Russia, 724 ; in Spain, 
658. 

— — on Ilordemn juiaium in Canada, 
germination of uredospores of, 536. 

on oats, control by dusting, 219, 

409 ; evaluation of damage caused by, 
725 ; occurrence in Canada, 534 ; in 
Russia, 725; in U.S.A., 219, 409; 
varietal resistance to, 535. 

on rye in U.S.A., 418. 

on wheat, barberry eradication 

against, in Canada, 24; in U.S.A., 
476, 722 ; conditions for infection by, 
351 ; control, 24, 150, 476 ; cytological 
study of biologic forms of, 539, in- 
fluence of light on, 351 ; meteoro- 
logical conditions in relation to, 218, 
659 ; notes on, 601, 664 ; occurrence 
in the Argentine, 218 ; in Canada, 24, 
150, 408, 536 ; in France, 24, 659, 664 ; 
in India, 595 ; in Italy, 724 ; in North 
Manchuria and Siberia, 539 ; in S. 
Australia, 601; in U.S.A., 148, 219, 
350, 408, 476, 601 ; overwintering of, 
in Nebraska, 351 ; use of sulphur dusts 
against, 150; varietal resistance to, 
148, 219, 408, 536, 601 ; viability of 
uredospores of, 350, 351 . 

— iridis on iris in England, 33. 

— lolii, effect of alternate hosts on bio- 
logic forms of, 483. 

on JBerehemia sccmdens in U.S.A., (?) 

22, 484. 

on CcdamagrosHs canadensis special- 
ization of, in U.S.A., 483, 484. 

— — on cereals, literature on, 350 ; 
occurrence in Germany, 352. 

on Festuca elatior, specialization of, 

in U.S.A., 483, 484. 

on Lolium spp. in Spain, 658. 

• -on oats, control by dusting, 219, 

409; genetics of resistance to, 418; 
evaluation of damage caused by, 726 ; 
notes on, 22 ; occurrence in Canada, 
535 ; in Esthonia, 597 ; in N. America, 
483 ; in Spain, 658; in U.S.A., 22, 
217, 483, 484 ; Rhamnus in relation, to 
dissemination of, 22, 484 ; species of 
RliamnMs infected by, in U.S.A,, 483; 
varietal resistance to, 217, 418. 

— — on Rhamnus spp. in relation to 
physiological specialization, 483. 

— — on Bhamnus alpina in Spain, 658. 

— — on R. catkayBca infect Rolcus 
lanaius in U.S.A., 483 ; occurrence in 
Esthonia, 597 ; in Spain, 658, in 
U.S.A,, 22, ASi.' 

— — on J?. dahurica In U.S.A., 22. 

— — on R, lanceolaia in U.S.A., 22, 484. 


[Piiccinia] 7naijdis on maize, aecidial stage 
of, on Oxalis in U.S.A., 419 ; biologic 
forms of, 486 ; occurrence in Kenya, 
292 ; in Porto Rico, 392 ; in U.S.A., 
486. 

— ■ — on Oxalis spp. in U.S. A., 419. 

— liallescmis on maize in Porto Rico, 

392. 

— fersistens on Thalktrum. in Italy, in re- 
lation to P. tritimia, 724. 

— pringsheimiana on Cai'ex in Scotland, 

749. 

— — on gooseberry in Esthonia, 596 ; 
in Scotland, 749. 

— pruni-spimsae on apricot in France, 

305. 

on peach in Uganda, 17, 

— purpurea on sorghum in Tanganyika, 
280. 

— septenirio nails on Thallchmi in Italy, in 
relation to P. irliicma, 724. 

— simplex on barley, aecidial stage on 
Ornithogalum narhoneme in Spain, 658 ; 
on 0. umhellatum in France, 663 ; in 
Spain, 658 ; literature on, 350 ; occur- 
rence in Poland, 714 ; in Spain, 658. 

— sorghi, see P. maydis. 

— thaliciii'disUckojyhylU on Triseium di- 
sHchophyllum in Switzerland, forming 
aecidial stage on Thallcimm foetidumy 
25. 

— triticina on wheat, aecidial stage on 
Clematis in Spain, 658 ; on ThaliGtrum 
in France, 24 ; (?) in Italy, 724.; in 
Russia, 25 ; (?) in Spain, 658 ; in 
U.S.A., 25, 26; control by dusting, 
150, 409 ; germination of uredospores 
and teieutospores of, 24 ; literature 
on, 850 ; meteorological conditions in 
relation to, 218, 659 ; occurrence in 
the Argentine, 218 ; in Canada, 150 ; 
in BVance, 24, 659 ; in Germany, 218 ; 
in India, 595 ; in Italy, 724 ; in North 
Manchuria and Siberia, 539 ; in Spain, 
658 ; in U.S.A., 148, 350, 477, 601 ; 
overwintering of, in Russia, 724 ; 
physiological specialization in, 477; 
varietal resistance to, 148, 218, 477, 
725. 

— mlanfiae on Galium mrnum in Frances 

684. 

— tiolae on violet in Germany, 669. 

Pumpkin, see Vegetable marrow. 

Fuivica granatum, see Pomegranate. 

Pycnocalyx abietis on Abies sibirica in 

Russia, Ascocalyx abietis aselgeroiis 
stage of, 520. 

Pycmchytrmnj as a subsection of the 
genus Synckytriumf 521. 

Pyralion, use of, against vine apoplexy 
in France, 404. 

Pyrenomycetes, classification of, 330. 

— of Spain, 4. 

Pyrox, composition of, 567. 

Pyrus, smoke injury to, in Germany, 
68. 

— ariaj Podosphaeraoxyacanthae on, special- 
ization of, 747. 

, Sclerotinia clnerea on, in Enaland- 

— 277. ■ 
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aucuparia^ Podosphaera oxyacanthae 
oiij specialization of, 747. 

— betulaefoUa and P. cMlmjana^ Bacillus 
amylovorus on, in U.S.A., 107. 

— • communis^ see Pear. 

— waZws, see Apple. 

~ serotina and P, ussuriensis^ Bacillus 
amylovorus on, in U.S.A., 107. 
Pythiacystis citrophtkora, see Phytophthora 
citrophthora 

Pythium on asters in Czeeho-SIovakia, 
146. 

*— on cabbage in U.S.A., 72. 

— on Hevea rubber in Malaya, 325. 

— on maize in U.S.A,, 485. 

— on peas in U.S.A.,69, 400. 

— on sweet potato in U.S. A., 471. 

on tobacco in Java, 653; in Porto 
Rico, 173. 

— (tphmudermaf,imi can infect cabbage, 
73 ; squash and vegetable marrow in 

■ U.S.A,, 72. ■ 

on beet in U.S. A., 72. 

on cucumber in U.S.A., 71, 73, 

465. 

— on eggplant in U.S.A., 465. 

• isolated from dead Heterodera radl- 
cicola in U.S.A., 72. 

■ on peas in tr.S, A., 72. 

on radish in U.S.A., 72, 216. 

on watermelon in U.S.A., 72, 73. 

, synonyms of, 72. 

— can infect chilli, papaw, and 
tobacco in India, 213. 

considered to be a synonym of 
Pythium aphauidermaium^ 72. 

on Cucurbitaceae in India, 213. 

— de Baryauum can infect Ccleus, 35, 

, damping-off caused by, in Scot- 
land, 752. 

in flax-sick soil in Russia, 100. 

75^ be^ns in the Philippines, 

on beet in Denmark, 530. v! 

— — on Brassica Juncea in the Philip- 
pines, 752, 

— on cabbage seedlings in Germany, 
271 ; in the Philippines, 752. 

on chilli in the Philippines, 752. 

on Chinese cabbage in the Philip- 
pines, 752. 

— - on conifer seedlings in Norway. 

198; inU.S.A.,61. 

~ — on cowpea in the Philippines, 
.>'b2. 


271. 


on Crucifer seedlings in Germany, 

on eggplant in the Philippines, 
752 ; in U.S.A., 466. 

- — on Hibiscus esculentus in the Philip- 
pines, 752. 

on lettuce in the Philippines, 

(?) on Marchantia polymorpha in 
Prance, 367. 

”7^ on papaw in the Philippines, 
on Pelargonium cuttings, inU.aA., 

.35. ■ ■ ■ ■■ . 

on potato in U.S.A., 282, 


[Pythium de Baryanmn'] on radish in the 
Philippines, 752. 

on rice in the Philippines, 752. 

— on tobacco in the Philippines, 634 
/o2. ’ 

~ tomato in the Philippines, 

7{>2. ’ 

on turnip in the Philippines, 752. 

var. pelargonii can infect begonia 

Coleusy cucumber, and radish, 35. ’ 

t7o Pdargonium cuttings, in 

U.S.A. , 35. 

~ splendens can infect begonia, Coleus 
cucumber, and radish, 35. 

— — on Pelargonium cuttings, in U.S.A,, 
3o. ^ 

xexans on eggplant, P. ciphanidermatum 
mistaken for, 466. 

Quarantines, see Legislation. 

Qua-sul, possible use of, against potato 
wart in U.S.A., 182. 

Quercus, see Oak. 

Quince (Cydonia vulgaris), Bacillus amylo- 
vorus on, in U.S.A., 673. 

— , black rot of, in S. Africa, 279. 

— , Botrytis cinerea on, in England, 277, 

, burr-knots of, in England, 745. 

— , Fahraea maculata on, in U.S.A., 38. 

— , Crloeosporium rufomaculans on, see 
Glomerella cingulata. 

— , Glomerella cingulata on, in Kenya, 18. 
—,^PBysalospora cydoniae on, in Russia, 

— , Podosphaera oxyacanthae on, in Middle 
Asia, 175 ; specialization of, 747. 

— , Sclerotinia cydoniae in England, 435 ; 
in Germany, 109. 

— , spray calendar for, in U.S.A,, 501. 

p, Radish (Raphanm satkms), Bacillus caroto- 
vorus on, in the Philippines, 143. 

— , bacterial rot of orchids in Java can 
infect, 613. 

— , Coriidum solanii can infect, 19. 

— , Peronospora parasitica on, specializa- 
tion of, in Switzerland, 711. 

— ", Pythium apkanidermatum on, in 
■ U.S.A., 72, 216. 

— , — de Baryammi on, in the Philip- 
pines, 752. 

— , — ■ — var. pelargonii and P. -s^tlendens 
can infect, 35. 

Radium, effect of, on Achorion gypsewn 
and Tnchoidiyion gypseim, 364 ; on 
Bacterium tumefacieus on Pelargonium, 

284. 

— , use of, against (?) Actinomyces bovis 
on man in Norway, 364. 

Ramulmia areola on cotton in Porto Rico, 
.227 ;■ in Uganda,, ,,16. 
beticola on beet in Prance, 651. 

— goeldiana on coffee in Brazil, 423. 

— urticae on nettles in Prance, 331. 

— vallisumbrosae on narcissus in England, 

343. .. ■ , , , ■ ■ 

Rape (Brassica ■nxqyus), AUernarm brasskae 
on, in China, 657. 
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[Eape], Peronospora pcmisUica on , i Ch ina , 
657 ; in Switzerland, 711 ; specializa- 
tion of, 711. 

Baphanu^ sativusj see Badisli. 

Bare earths, use of^ against mildew of 
cotton fabrics, 656. 

Raspberry (Ruhus spp.), Ascochyta pallor 
on, in England, 343. 

— , Bacterium tmnefacicm on, effect of 
moisture on, 348 ; in Czecho-Slovakia, 
146; in XJ.S A., 167. 

— , Coniothyriiim on, in England, 343. 

— y BiclymeUa applanaia on, in England, 
343. 

. — , Ghmerella cingulata on, in Uganda, 
17. 

— , Gijmnoconia hderstitialis on, in U.S.A., 
167. 

— , Ilendersonia ruhi on, in England, 
343. 

Kunkelia nifens on, in U.S.A., 167. 

— leaf curl in Canada, 534 ; in U.S.A., 

. ^ 282. 

— mosaic, control, 21, 505 ; occurrence 
in Canada, 534; in England, 343; 
in U.S.A.,, 21, 282, 505, 564 ; varietal 
resistance to, 21, 505. 534, 564. 

— , Mycos 2 JliaereUa nibina on, in U.S.A., 
235. 

— , Neciria rubi on, in Scotland, 307. 

— , Phoma /ier&anm on, in England, 343. 
— , Phragmidium imitans on, in U.S.A., 
655. 

— , Plectodiscella mieta on, control, 347, 
564 ; occurrence in England, 278 ; in 
U.S.A., 167, 216, 347, 564. 

— , Pleospora kerbarum on, in England, 
343. 

— Septoria nibi on, in England, 343. 

— , VerticUlium on, in England, 343 
— , — (?) albo-atrum on, in U.S.A., 586. 

— , — omtum on, in Canada, 564 ; re- 
garded as distinct from Acrostalagmiis 
caulophagiiR, 564. 

Rats as carriers of Bacterium mscularum 
in N. S. Wales, 386. 

■ — , Mycotorula muris on, 229, 

Reclamation disease of oats and other 
plants in Holland, 121. 

Red oxide paint, use. of, against Stereum 
purpureum on fruit trees in England, 
503. 

— plant of strawberry in England, 470. 

— streak of sugar-cane in Queensland 
possibly identical with red stripe 
{Pliytomonas riibrilim 

— - stripe disease of sugar-cane, see Phyto- 
monas ruBrilineans. 

BeJmieUopsis abidis on Abies pectinata and 
A. pmsapo in Norway, 197. 

— — (?) on yew in Norway, 198. 

Resin adhesives and spreaders for fungi- 
cides, 41, 169, 299, 310, 324, 631. 

Betinospora, Phomopsis juniperovora on, in 
U.S.A., 80. 

Reversion disease of black cun-ants in 
England, 307. 

Bhabdocline pseitdotsugae on Pseudotsuga 
glauca and P. iaxifolia in Scotland, 
;■ ' 637. ' 


Bhamnus spp., Puccinia lolii on, in relation 
to physiological specialization, 483. 

— alpina, Puccinia lolii on, in Spain, 658. 

— cathartica, Puccinia lolii on, can infect 
JSolcus lanatus in U.S.A., 483 ; occur- 
rence in E.sthonia, 597 ; in Spain, 
658; in U.S.A., 22, 484. 

— dahiirica, Puccinia lolii on, in U.S.A., 
22. 

— lanceoiata, Puccinia lolii on, in U.S.A., 

22, 484. 

Bheosporangiuni a 2 }hanidermaHt'}n renamed 
Pytkium aphanidermatmn, 72. 

BJieum, see Ithuharb. 

Bhinotrickum tendhmi on cotton boils from 
Nyasaland, 92. 

Bhizoctonia, damping-off caused by, in 
Scotland, 752. 

— in relation to orchid mycorrhiza, 49, 
177, 758. 

— on Alhizzia seedlings in Ceylon, 148. 

— on beet in U.S.A., 712. 

— on bersirn in India, 212. 

— on cex'eals in Italy, 732. 

— on cotton in India, 594 ; in U.S.A., 
30, 718. 

— on (?) Eucalyptus seedlings in Ceylon, 
148. 

— (V) on groundnut in the Dominican 
Republic, 600. 

— on strawberry in U.S.A., 21, 41. 

— on sugar-cane in U.S.A., 633. 

— on tea in Ceylon, 147. 

— on tobacco in Dutch E. Indies, 653 ; 
in Jamaica, 214 ; in the Philippines, 
634; in Porto Rico, 173. 

— on tomato in Gei-niany, 193. 

— on turf in U.S.A., 742. 

— on Vigna in Dutch E. Indies, 275. 

— on wheat in India, 594 ; in U.S.A., 
223. 

— hataticola can infect Hibiscus esculentus, 
20 ; (?) jute, 148 ; sweet potato, 452. 

, Macrophoma corchori pycnidia pro- 
duced by, 148. 

on Albissia mohtccana and A, siipu- 

lata in Uganda, 16, 451. 

on aster in Uganda, 16, 451, 

on beans in Egypt, 19 ; in Uganda, 

451. 

— — on Bixa orellana in Uganda, 451. 

on cacao in Uganda, 16, 17, 451- 

on Casuarina equisdifoUa in Uganda, 

451. • 

on Codimum sp. in Uganda, 16, 

451. 

on coffee in Kenya, 18, 299 ; in 

Uganda, 16, 451. 

on cotton in Egypt, 19. 

— - — on Cupressus henthami and C. macro- 

carpa in Uganda, 16, 451. 

on Etythrina indica, E. umbrosa, and 

E. velutina in Uganda, 16, 451. 

on Eucalyptus in Uganda, 16. 

on E. (?^ globulus in Uganda, 451. 

— — on Gf’eviUea robusta in Uganda, 451. 

on Pithecolohvmn scman in Uganda, 

451. 

on Sesbania in Uganda, 16. 

— - — - on 8. (?) punctata in Uganda, 451. 
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[^Rhizociijnia hatatimla'] on vetch in Uganda 
451. ■ ’ 

— — on Vigna sinensis in Egypt, 19. 
j Sclerotium bataticola renamedj 20 ; 

synonyms of, 19, 451. 

■— crocomm on beet in Czecho-Slovakia, 
204 ; in France, 661, 672 ; in Germany, 
590. 

on cabbage in Russia, 337. 

on carrot in France, 672. 

on clover in France, 672. 

on lucerne in France, 672. 

— — on Plantago spp, in France, 672. 
on potato in France, 672. 

var. asparagi on asparagus in Italy, 

208. 

— ferntginea on pigeon pea in Porto 
Rico, 599. 

— lamellifem said to be a synonym of 
Sderothmi hataiicola, 45 1 . 

— lawugmasa on MiUonia and Odontoglos- 
sum in relation to germination, 
758. 

— nuicomides on Orchis motifcma, 177. 
on PhalaenopsiSj 177. 

on Vanda, 177. 

— repens on Cattleya, 177. 

on Cypripedium, 177. 

on Laelki, 1 77. 

— — on Ophrys, 177. 

on Orchis, 177 

on Serapias, 177. 

— solmii can infect Chinese mustard, 
chilli, okra, and radish in the Philipl 
pines, 753. 

, Moniliopsls aderholdi distinct from, 

193. 

on Agrostis in U.S.A., 234, 742. 

— — on Antirrhimim in Kenya, 299. 
on banana in Trinidad, 112 . 

— (?) on carrot in U.S.A., 644. 

(?) on coffee in Kenya, 18, 299. 

on cotton in the Argentine, 161 ; 

in U.S.A., 718. 

— — on Festuca rubra in U.S.A., 234. 

-on grass lawns in U.S.A., 234, 

742. 

— -- on potato, control, 149, 250, 322, 
655, 720 ; occurrence in Dutch E. 
Indies, 652; in Germany, 193 ; in 
U.S.A., 149,249, 322, 655, 720; seed 
certification against, in Gex’many, 
759 ; study on, 193, 249. 

on sesame in Burma, 344. 

— — on strawberry in Kenya, 18, 299. 

— —on tomato in Germany, 59, 193 : 
in Guernsey, 635. 

on turf in U.S.A., 234, 742. 

, see also Ccrticium soLawk 

sylvesiris on Ficea abtes, Larix europaea, 
Pimis montana, and P. sylvesiris forming 
mycorrhiza, 246. 
tabificct synonym of Culletotrichum 
mentarium, 447. 

— violacecCj see P. crocorum. 

Rhisopus on cherry and prune fruit in 
^ XJ.S.A., 41, 

— on tomato in U.S.A., 394. 

— arrhizus on cotton sizing and finishino- 
materials, 362, 363. 


lRhizo 2 ms'] chinensis, effect of ultra-violet 
rays on, 248. 

on gum from spun 

nigricans on avocado in U.S.A., 506 

on beet in Czecho-Slovakia, 13. * 

packing for grapes in 

Victoria, 713, 

on strawberry in U.S.A. , 41. 

tt'X potato in storage in 

U.S.A., 598. 

Rhizospthaera ahietis on Abies pectinata in 
France, 637. 

kalkhoffii on Abies nobilisimd A. pectinata 
in the British Isles, 636. 

on pine in the British Isles, 636. 

— — on Pseudofsuga taxifoUa in the 
British Isles, 636. 

““.i: spiame in the British Isles, 

63b ; in Germany, 637. 

Rhododendron, Chrysomyxa rhododendri on 
in New Zealand, 521, ^ 

chrysunihmn, Exobasidlum caucasicum 
on, in Kamchatka, 558. 

— , see also Azalea. 

Rhubarb (Rheum), Cercospora rhapontici 
on, in U.S.A., 252. 

— , Peronospora jaapiana on, in N. S 
Wales, 279. 

— , PhytoiMhora cactorum on, in USA 

82, 719. ‘ 

Rhus coiirms, smoke injury to, in Ger- 
many, 68. 

— glabra, Gnomonia on, in U.S.A., 22. 
Rhymiaphorus ferrugineus, Beaureria on, 

427. ’ 

Rhynchosp>oriwn secalis on barley in N S 
Wales, 279. 

Rhytisma salicinum on Salix alba in Bul- 
garia, 525. 

Ribes, Cronarihm ribicola on, control by 
eradication Jn U.S.A., 65, 80, 261* 
occurrence in Canada, 526 ; viability 
of spores on, in U.S.A., 394. (See also 
Currants, Gooseberry.) 

Rice (Oryza saliva), Cortidum sokini on, in 
Ceylon, 518. 

— , Helmin(hos 2 )orium oryzae on, 183 ; in 
Sierra Leone, 345. 

— , obscure diseases of, in India, 594. 

— , Piriciilaria oryzae on, 183 ; notes on, 
346, 716 ; occurrence in British Guiana, 
346 ; in Fiji, 716 ; in India, 594. 

— , Pythium de Barygnum on, in the 
Philippines, 752. 

— , ScUrospora macrmpora on, 183. 

— , Sclerotium oryzae on, 183 ; in Burma. 

344 ; In U.S.A., 517, 

—i^Scokcotrichum on, in Dutch E. Indies, 
653. 

— , Sepioria oryzae on, in U.S.A., 723, 

— , Tilleiia horrida on, 183 ; in Burma, 
344. 

— , Tylenchus amgustus on, in Burma, 344. 
— , UsWaginoidea virmis on, 183*; in 
Burma, 344 ; in Fiji, 215. 

Ricinus communis^ Bacterium tumBfacimis 
on, effect of X-rays on, 82. 

— — , Cercospm'ina ricinella on, in the 
Dominican Republic, 584. 


GENERAL INDEX 


849 


) 



[Ricinits commimisjj Colletofnchumncmi on, 
in Ceylon, 136. 

^ Corticium solani can infect, 19. 

Rickettsia in Bermacentor andm'soni^ Bacillus 
equidistans, B. pseudoxerosis j and B. 
7'ickettsifonnis in relation to, 757 ; pa- 
thogenicity of, 758. 

— melopJiacji, nature of, 569. 

Riguloporus ^nicroporuSj see Fo7nes Ugnosus. 
Ring blotch of citrus in S. Africa, 279, 

487. 

— rot of Ilevea, rubber in Java, 582. 

— spot of tobacco transmitted by inocu- 
lation from apparently healthy plants, 
119. 

Robmia pseud-acackij Schizopkylhmi ami- 
Tnune on, in Portugal, 373. 

Rocky mountain spotted fever, rick- 
ettsiae n relation to, 756-8. 

Roesleria hypogaea on damson in England, 
278. 

— — on pear in England, 278, 

on plum in England, 278. 

Rontgen rays, see X rays. 

Root and crown injury of apple in 
U.S.A., 39, 474, 498. ' 

— diseases of Eema rubber in Belgian 
Congo, 582. 

— rot of beet and mangold in England, 
342. (See bXso ApJiarmmjces leviSjFhoma 
hetae, Pythimn de Baryanum.) 

of cacao and cinchona in Java, 

396. 

of citrus ill S. Africa, 487. 

of coffee in Brazil, 1*60 ; in Java, 

396. 

of cotton in India, 595, 

of forest trees in J ava, 396. 

of Hetea rubber in J ava, 396. 

of maize, aluminium and acid in 

relation to, 762. 

of sugai’-cane, aluminium and iron 

in relation to, 57, 326, 387, 762 ; con- 
trol, 385, 387, 633; environmental 
factors in relation to, 57 ; notes on, 
328, 345, 387, 583, 633 ; occurrence in 
British Guiana, 345 ; in Butch E. 
Indies, 583 ; in Hawaii, 57, 326, 387, 
518; in Java, 187, 385 ; in Mauritius, 
695 ; in Queensland, 327 ; in U.S.A., 
57, 633; soil conditions in relation to, 
57, 385 ; studies on, 57 ; type.s of, 187 ; 
varietal resistance to, 187, 633, 697. 

- — • — of tea in Java, 396. 

, — — of teak in Java, 396. 

Rose (Rosa), Ascochyta rosicola on, in 
Ceylon, 136. 

, Boirijosphaera 7’ibis on, in U.S.A., 81. 
— , Botrytis cmerea on, in France, 491. 

— , Biplocarpon rosae on, in British 
Guiana, 347. 

— , legislation against importation of, 
into H.S.A., 320, 640. . 

, mosaic-like disease of, in U.S.A., 81. 
— Myco$phae7'eUa rosigena on, in the 
Dominican Republic, 584. 

— , Physalospora eydoniae on, in IJ.S.A., 
.81.' 

— y Poly spora-Protocoronospor a group, fun- 
gus belonging to, on, in U.S.A., 81. 


[Rose], Sphaerotheca paimosa on, conidio- 
phore formation in, 699 ; occurrence 
in France, 238 ; in Germany, 675, 

— , Stereimi pmpareimi on, in Eiiuland, 

602. 

— , Stilbmn on, in Cuba, 81. 

Rosellinia on coffee in the Dominican 
Republic, 600 ; in Porto Rico, 489 ; 
in Trinidad, 736. 

— on tea in Dutch E. Indies, 653; in 
Java, 585. 

— aqaila (?) on coffee in St. Thomas 
Island, 150. 

(?) on spruce in Scotland, 140. 

— arcuata on fig in Ceylon, 148, 

— himodes on coffee in Porto Rico, 377. 
on Hevea ml) her in the Amazon 

Valley, 690. 

— necatrix on apricot in France, 305. 

— p^o on cacao in St. Lucia, 404. 

— paiggarii on Berea rubber in the Ama** 
zon Valley, 690. 

Rosette of apricot in S. Africa, 167. 

— of pecan in U.S.A., 507. 

— of plum in S. Africa, 167. 

— of potato, seed certification against, 
in Germany, 759. 

— of wheat, see Mosaic. 

Rougeaii of the vine in France, 145, 467. 
Royal palm {Roy sionea regia), CoUeioirichum 
on, in U.S.A., 81. 

, curly leaf of, in U.S.A., 81. 

Rubber {Hevea brasiliensis), Armada gun 
for spraying, in India, 630. 

— , Ascochyta heveae on, in tlie East, 324, 
— , bark diseases of, in relation to tap- 
ping methods, in Malaya, 79, 658. 

— , Botryodiplodia thedh7rmiae on, in the 
Amazon Valley, 690 ; in Malaya, 761. 
— , brown bast of, control, 16, 580, 654 ; 
4 exhaustion ’ theory of, 582 ; influence 
of tapping systems on, 693 ; notes on, 
581, 693 ; occurrence in the Amazon 
Valley, 690; in Ceylon, 580, 581, 692 ; 
in Dutch E. Indies, 653; in India, 
693 ; in Malaya, 654 ; in Sumatra, 
323 ; in Uganda, 16. 

— , cambium rot of, in the Amazon 
Valley, 323. 

— , Catacamna haberi on, in the Amazon 
Valley, 324 ; in S. America, 324. 

— , Cephaleuros pct7'mUicus on , in Sierra 
Leone, 345 ; in the East, 324. 

— , Qephahsporkm on, in Malaya, 654. 

— , Ce7'atostomelIa pmbriafa on, 325; con- 
trol, 184, 631, 692 ; legislation against, 
in Malaya, 184 ; notes on, 184 ; occur- 
rence in Dutch E, Indies, 631, 653, 
692; in Java and Malaya, 184; in 
Sumatra, 323. 

— , Chaetopeltopsis on, in the East, 324. 

— , CoUetoti'ickmi on, in Sierni Leone, 

345. 

— , Co7'ticmm salmonicolor on, in the Ama- 
zon Valley, 690 ; ill Dutch E. Indies, 
653 ; in Sumatra, 323. 

— , die-back of, 323, 396; in the Belgian 
Congo, 582. 

— , BothideUa ulei on, see Me!a7iopsa7m7iopsis 
uleL 
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[Rubber], Fomes on, in the Belgian 
Congo, 582; in Sumatra. ^23. 

— , — lamaoensis on, in Ceylon, 580. 

— , — Ugnosus on, control, 475 ; occur- 
rence in the Amazon Valley, 690; in 
Ceylon, 580 ; in Butch E. Indies, 653 ; 
(?) in Java, 475; in Malaya, 323. 

— ^ — lucidiis on, see Ganoderma lucidimi. 
— , — pseiidofetreus on, in Malaya, 323, 
449 ; renamed Ganoderma losmdofefreum^ 
54 ; synonymy ol", 54. 

— , Fitsariiim on, in Malaya, 125, 654. 

— , Ganodenm mnazoneme on, in the 
Amazon Valley, 690. 

— , — anstrale on, in the Amazon Valley, 
690. 

— , — lucidiim on, in Ceylon, 147. 

— , — pse^idofeireum on, in Butch E. 

Indies, 653 : in Java, 54. 

— , Gloeosporiuni on, in Ceylon, 125 ; in 
Malaya, 126. 

— , — alho-ruhrum on, control, 324 ; oc- 
currence in the Amazon Valley, 690 ; 
in the East, 324 ; (?) in Malaya, 629 ; 
in Sumatra, 323. 

— , (?) GlomerelUt cmgulata on, in Sierra 
Leone, 345. 

— , Gulgnardia heveae on, in the East, 
324. 

— . Jlehninthospornmz heveae on, in the 
East, 324. 

— , leaf fall of, Fmariim^ Gloeospoi’ium, 
and a Phycomycete associated with, 
in Malaya, 125. (See also Pht/tophthora 
faheri and P. meadii,) 

Manismius on, in the Amazon Valley, 
690. 

— , — equicrinis QXiy in the East, 324, 

— , Megaloneciria pseudoiricha on, in the 
Amazon Valley, 690. 

— , Melampsammopsis ulei on, control, 
324 ; notes on, 324 ; occurrence in the 
Amazon Valley, 324, 689; in British 
Guiana, 347 ; in S. America, 324 ; 
study on, 689 ; varietal susceptibility 
to, 824. 

- — , Meliola on, in the East, 324. 

— , NwnmuUtria anthracodes on, in the 
Amazon Valley, 690. 

— , Oidium hawae on^ control, 324 ; notes 
on, 16 ; occurrence in Ceylon, 517, 

580, 629 ; in the East, 324 ; in Java, 
475 ; in Malaya, 629 ; in Uganda, 16 ; 
study on, 517, 629. 

— , Pesfxdozzia pcdninrum on, in Sumatra, 
323. 

— , PhyllosHcta heveae on, in the Amazon 
Valley, 690 ; in the East, 324. 

— , — ramicola on, in Sumatra, 823. 

— , Phytophthora on, control, 580; notes 
on, 53, 323, 325 ; occurrence in Ceylon, 
580 ; in India, 53 ; in Java, 475 ; in 
Malaya. 324 ; in Sumatra, 323. (See 
also P. faheri and P, meadii*) 

— 7 — fG'heri on, control, 324, 581, 631 ; 
notes on, 324, 580 ; occurrence in the 
Amazon Valley, 690 ; in Ceylon, 580, 

581, 762 ; in Butch E. Indies, 631 ; in 
the East, 324 ; in Java, 653 ; in Suma- 
tra, 323 ; study on, 581. 


[Rubber, PhyUphthora^ meadii on, con- 
trol, 53, 324, 580, 581, 691, 692, 761 ; 
notes on, 344, 629 ; occurrence (?) in 
the Belgian Congo, 582; in Burma, 
344 ; (?) in Ceylon, 580, 581, 629, 692 ; 
in the East, 324; in India, 53, 691, 
692, 693, 762. 

— , Poria hypohrimmea on, in the Amazon 
Valley, 323 ; in Ceylon, 580 ; in 
Sumatra, 323. 

— , Pythium on, in Malaya, 325. 

— , ring rot of, in Java, 582. 

— , root diseases of, in the Belgian Congo, 

582. 

— , — rot of, in Java, 396. 

— , Rosellinia himodes on, in the Amazon 
Valley, 690. 

— , — piiiggarii on, in the Amazon Valley, 

690. 

■ — , Scolecoirickum heveae on, in S. America, 

824. 

— , Spkaeronema fmihriafMm on, see Cerato- 
stumella Jimhriata , 

— , SphaerosUlhe repens on, in Ceylon, 
580 ; in Malaya, 323. 

, sun scorch of roots of, in Malaya, 
761. 

— , thread blight of, in the East, 324. 

— , Tranietes cornigaia and P. foccosa on, 
in the Amazon Valley, 690. 

— , UstuUna zonata on, control, 53, 691 ; 
notes on, 581 ; oceui'reiice in the 
Amazon Valiev, 323, 690; in Burma, 
344 ; in Ceylon, 580, 581, 691 ; in 
India. 53 ; in Malaya, 323 ; in Suma- 
tra, 323. 

— , virgin scrap disease of, in the Ama- 
zon Valley, 328. 

— , J^ylaria thwaitesii on, in Ceylon, 580 ; 
in Java, 653. 

Rubber (prepared), Fusarium (?) javani- 
cmn causing spotting of crepe, 125. 

— , paranitrophenol as a mould and 
spot preventive in, 53, 126, 385, 694. 
— , PenicUliim causing spotting of crepe, 
125. 

— , sodium silieo-fluoride as a preventive 
of bubbles in sheet, 126. 

— , spotting of crepe, 125, 694. 

Rubusj attenuation, pencilling, and web- 
bing of, may be due to a virus, in 
U.S.A,, 655, 

— , Gmmonia nihi on, in U.S.A., 392. 

— , see also Blackberry, Bewberry. 

— fridicostiSj see Blackberry. 

— idaen,% see Raspberry. 

— loganohaccus^ see Loganberry, 

— occidentalis, see Raspberry. 

Ritmex crispm, attenuation of beet curly 
top virus by passage through, 339. 

— obtusifolins mosaic in U.S A,, 'inter- 
specific transmission of, 314. 

Biiping process of timber preservation, 
399. 

Russula rubra forming mycorrhiza on 
Larix europaeaj Picea abieiis, Pinus mon- 
tana^ and P. sylv€strlsy 2iQ, 

Rusts, Parlucafdum, and P. spp. parasi- 
tizing, 314. 

— , literature on the parasitism of, 120. 
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[Rusts], Mycodiplosis feeding on, 314 

— of the Argentine, 128 ; of British 
Guiana and Trinidad, 252 ; of Costa 
Rica, 330 ; of North America, 194 ; of 
Soutli America, 252, 766 ; of Spain, 

4 ; of Washington, 252 ; of Western 
Canada, 330 ; of Wisconsin, 766. 

— , Tuberculina persicina parasitizing, 314. 

Rutaceae, S^m'otrichum citri on, inU.S.A., 
susceptibility to, 29. 

Rutgers carbolic and coal tar treatment 
of timber in Germany, 457. 

B.ye {Secak cereale), Ascochyta graminicola 
on, in Poland, 714. 

— , Calonectria grcmdnicola on, control, 
149, 173, 292, 419, 479, 485, 729; 
notes on, 85 ; occurrence in Germany, 
85, 292, 419, 729 ; in Sweden, 485. 

— , Clamceps purpurea on, in Russia, 715 ; 
inIJ.aA.,217. 

— , Conimporium arundinis var. secalis on, 
in Poland, 714. 

— , Erysiphe graminis on, in XJ.S.A., 418. 

— , Fusarium on, associated with foot rot 
in Italy, 732 ; causing bread poisoning 
in Russia, 543. 

— , — roseum on, causing bread poisoning 
in Russia, 543. 

— , Gibberella sauMnetii can infect, in N.S. 
Wales, 287. 

— , leaf mottling of, due to malnutrition, 
in XJ.S.A., 86. 

— mosaic in XJ.S.A., 85, 

— , Mtjcosphaerella on, in Poland, 714. 

— , Puccinia dispersa on, literature on, 
350 ; notes on, 724 ; occurrence in 
Esthonia, 597 ; in Russia, 291, 724; 
in Spain, 658 ; in XJ.S.A., 148, 418 ; 
overwintei'i ng of, 291, 724 ; varietal 
resistance to, 418. 

■ — , — graminis on, in XJ.S.A., varietal 
resistance to, 418. 

— , Sclerotium gramineanm on, in Russia, 
542. 

— , Tilletia levis on, in Bulgaria, 519. 

— , — secalis on, notes on, 509 ; occur- 
rence in Middle Asia, 174 ; in Russia, 

509.715.733. 

— , Urocysiis occulta on, in Germany, 640 ; 
ill Middle Asia, 174 ; in Russia, 151, 

715.733. 

— } Ustilago hordei on, in Siberia, 733. 

— , — tritici on, in Russia, 733 ; in 

: U.S.A., 226., 

— , — vavilovi on, in Middle Asia. 174, 
733. 

— and wheat hybrids, Tilletia secalis on, 
in Russia, 151. 

S (Viennese preparation), use of, against 
wheat bunt in Austria, 210. 

Saccharomycete on man associated with 
ear mycosis, 609. 

Saccharum opicuuinim, see Sugar-cane. 

Salan, use of, against wheat bunt in 
Germany, 286. 

S(dix, Coryneum salicis on, in New Zea- 
land, 707. 

— , Cryptodiaporthe scdicella on, in New 
Zealand, 707, 


[SaZ/sc], Dipladia saliclna on, in New Zea- 
land, 707. 

— , Gnomonia buUaia on, in New Zealand, 
707 ; may be ascigerous stage of Gloeo^ 
sporium capreae or of Marssimma salki- 

cola, 707. 

— , Uyaloceras sctccardoi on, in New Zea- 
land, 707. 

— , (?) Leptosphaeria, salmnearum on, in 
New Zealand, 707. 

— , Macrophonia sallmria on, in New Zea- 
land, 707. 

— , Marssonina saUcicoUi on, (?) in Japan, 

707. 

— , Metasphacrla orthospinn <ui, in Ncnv 
Zealand, 707. 

— Pesialozzia funerea on, in New Zea- 
land, 707. 

— , Pleospora herbarum on, in New Zea- 
land, 707. 

— , Schizophyllum amimune on, in Portu- 
gal, 373. 

— , UncimiM salicis on, in Italy, 15. 

— alba, Iihytisma> saMcimim on, in. Bul- 
garia, 525. 

— babylonica, Gloeosporium capirac on, in 
New Zealand, 707 ; Gnimumirf Indlata 
may be ascigerous stage of, 707. 

, Marssonina salicicohi on, in New 

Zealand, 707 ; in S. Australia, 707 ; 
Gnomonia bullata may be ascigerous 
stage of, 707 ; i¥. nigricans and Jf. 
rubigutosa regarded as ftu*ms of, 707. 

— caprea, Hendersonia foliorum on, in 
France, 331. 

— — , Melampsora abietis-caprearu 7 n can 

infect, 335. 

— cinerea, Melampsora a'bletis-caprearum 

can infect, 335. 

— fragilis, Gloeosporium capreae on, in New 
Zealand, 707. 

, Macrophoma mlicis on, in New Zea- 
land, 707. 

, Marssonina salicicola on, in New 

Zealand, 707. 

— pierotii, MeUmqmrra cheUdimii-pieroUi on, 
in Japan, 528. 

Salix purpurea imd S. vbnmalls, Mebnnimra 
ahietis-caprmrum can infect, 335. 

Salt, common, see Sodium chloride. 
Saltation in CoUeiotrkJmm atramentarhim, 
52, 183; in Fusarium bhickmani, 389; 
in Helminthosporlam sativum, 287 ; in 
Phytophthora, 5 ; in Triclmphytofi, 48ib 
Saltpetre, see Potassium nitrate. 
SambuGus, see Elder. 

Scab disease of tobacco, Cbid<is 2 htrimh 
associated with, in XJ.S.A., 9. 

Scald of apple, notes on, 21, 369. 676 ; 
occurrence in XJ.S.A., 20, 499, 676, 

I 744 ; in Western Australia, 369 ; use. 
of oiled and other wi'appers to pror 
vent, 21, 369, 499, 676, 744. 

Scale insects, CepkaUsp)oriwn (Acroshi- 
lagmus) lecanii Oil, in New Zealand, 

96. 

j — __ longis^Kyrum on, in Ceyloi*. 

97. 

, Nectria dtploa on, in Sierra Leone, 

716. 
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Scalecide, use of, against apple scab in 
XJ.S.A., 497. 

Scaly bark of citrus in S Africa, 487. 
Seh. 614, see Hochst dust. 

Sell. 615, use of, against wheat bunt in 
Oermany, 479. 

Sell. 676, use of, against wheat bunt in 
Germany, 478. 

Sch. 678 named nassbeize tillantin, 134. 
Sell. 679, use of, against wheat bunt in 
Germany, 478. 

Sobering 15170, wetting capacity of, 
566. 

Schiscipliylhim commune on apple in Portu- 
gal, 373. 

on olive in Portugal, 373. 

on pear in Portugal, 373. 

on pine in Portugal, 373. 

— — on poplar in Portugal, 373. 

— . — on Mobinia pseud-acacia in Portugal, 
373. 

— on Salir in Portugal, 373. 

, toxicity of zinc chloride to, 397. 

Schleichera oleosa^ Oniicmmsalmonico^^^^^^^ can 

infect, 457. 

— ■ root rot of, in Java, 396. 

Schoutenia ovata. root rot of, in Java, 
896. 

Scilla, regulations controlling entry of, 
into IT.S.A., 320. 

— sihirica^ Sclemtiian tuliparmn on, in 
England, 557. 

Sclsro 2 )hQma 'pithya, synonym of Phoma 
^Hthya, 259. 

— pithyophila, synonym of Phoma pithya, 
259. 

Sclerospora praminicola can infect maize, 
Panicum miliaceumj Seiaria italica^ and 
teosinte, 224. 

— — , germination of, oxygen in rela- 
tion to, 571. 

on millet in China, 657. 

on Setaria magna in U.S.A., 420. 

on S. zifidis in XJ.S.A., 224, 420. 

— wacrospyra on rice, 183, 

on wheat in N. S. Wales, 481. 

— sacckari on sugar-cane, 135 ; in 
Queensland, 4, 188, 327, 631, 633 ; 
varietal resistance to, 188, 327. 

Sclerotinia- on asparagus in U.S.A., 269. 

— on beans in XJ.S.A., 269. 

— on cabbage in XJ.S.A., 269. 

— on carrots in U.S.A., 269. 

— on celery in XJ.S.A., 269. 

— on cucumber in XJ.S.A., 269, 

— on lettuce in XJ.S.A., 269. 

— on parsnips in XJ.S.A., 269. 

— on peas in XJ.S.A., 269. 

— on stone-fruits in Austria, 210, 

■— on sweet potato in XJ.S.A,, 269, 

— on truck crops in XJ.S.A,, 81. 

— on turnips in XJ.S.A,, 269. 

— on vegetables (market) in XJ,S.A., 

269. ^ 

— americanaj differentiation of, from S. 
cinerea^ 108. 

— bulborum on Gladiolus in Italy, 14, 

— cinerea, differentiation of, from S. 

americana, 108. ' 

on apricot in France, 305, 


ISclerotinia cinerea^ on cherry, 108 ; con- 
trol, 21, 40, 501, 559 ; occurrence in 
Canada, 147; in Denmark, 559 ; in 
Germany, 673 ; in Middle Asia, 175 • 
in U.S.A., 21, 40, 501 ; varietal sus- 
ceptibility to, 21. 

on peach, control, 148, 280, 616 

748 ; notes on, 280, 473, 562 ; occur- 
rence in XJ.S.A., 148, 280, 473, 504, 
562, 616, 748. ' ’ 


on plum, control, 40, 503, 560* 

occurrence in Middle Asia, 175 ; in 
U.&.A., 40, 235, 501, 560 ; suscepti- 
bility to, in relation to constitution. 
235. t&ee also <7. cinerea f. jyruni.') 

— — on Primus pi^^'adocerasus in Den- 
mai’k, 559. 

— Pnmm pumUa in England, 


— — on Primus trlloha in Denmark 
,559. ^ 


on Pyrus aria in England, 277. 

— — , pectinase production by, 248. 

, S. oregonensis a synonym of, 108. 

f. mall on apples in Ireland, 431. 

f. pruni on plums in Ireland, 431. 

— cydoniae on quince in England, 435 ; 
in Germany, 109. 

— fructigena on apple in Denmark, 559 ; 
in Germany, 108 ; in Ireland, 431 ; 
in Eussia, 747 ; varietal susceptibility 
to, 559. ^ ^ 

on cherry in Middle A.sia, 175. 

on pear in Denmark, 559 ; in Ger- 
many, 108; ill Italy, 15 ; Viirietal sus- 
ceptibility to, 560. 

on plum in Middle Asia, 175. 

, toxic action of phenols on, 674. 

■ — heieroica on Ledum pialustre^ 6. 

on Vaccimum uUginosim, 6. 

— intermedia on market vegetables in 
U.S.A., 269. 

— laxa on apricot, control, 108, 277 ; 
occurrence in France, 210; in Ger- 
many, 109 ; in Switzerland, 277, 649. 

— mf^piU on Mmpilus in Germany, 109. 

— minor on market vegetables in XJ.S. A,,, 
269. 

— oregonensis a synonym of S. cinerea, 
108. ‘ ’ 

— padi on cherry in Italy, 15. 

— rhododendri on Vaccinimn myrtiUus,. 
heteroecism and morphology of, 6. 

— ricini on market vegetables in U.S.A., 

269. ' 

— scUrotiorum on beet in Czecbo-Slova- 
kia, 13 ; in Gei*many, 590 ; , in Poland, 
714, 

— ' — on Chrysanthemum maximum in 

XJ.S.A., 283. 

on Iris germanica and J, pumila in 

Germany, 612. , 

on Solamm citrulUfolmm in Russia, 

58.:, . '■ 

on tobacco in Germany, 137. 

-on tomato in Germany, 59. 

— — on yegetables (market) in XJ,S.A., 

269. '■ 

— , relationship of BotryUs cinerea to, 

..■■•■,13,58. ■■■•:..' 
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fSclerotinia] trifoUonmi (?) on lucerne in 
U.S.A.J 656. 

Scleroiium, Cenococcum graniforme said to be 
a, SI 6. 

— on Gladiolus in Canada, 480 ; in France, 
165. 

■ — on sugar-cane in U.S.A., 683. 

bataiicola renamed Ehisoctonia bataticola, 
19 ; R. lamellifera a synonym of, 451. 

— bidhorum (?) on onion in England, 277. 

— cepivorum on onion in England, 712. 

— cojeicolum on coffee in Trinidad, 787. 

— graminearum on LoUum perenne in 
Eussia, 548, 

on rye in Eussia, 542. 

on wheat in Eussia, 542. 

— griseum on banana in Forto Eico, 377. 

< — nivale on grasses in Eussia, 543. 

— oryzae on rice, 188; in Burma, 844 ; 
in U.S.A., 517. 

— rhizodes on grasses in C-Jermany, 748. 
on Phalaris a7nmdinacea in Germany, 

743. 

on wheat in XJ.S.A., 223, 

— rolfsii can infeetBrassicajuncea^ ground- 
nut, okra, papaw, tobacco, and tomato 
in the Philippines, 753. 

on artichoke in Egypt, 20. 

on beet in XJ.S.A., 712. 

on cotton in Porto Eico, 227 ; in 

St. Vincent, 215. 

— — on Orotakma anagyroides and C. 
jmicm in Butch E. Indies, 652. 

on Grotalaria usammoensis in Butch 

E. Indies, 258, 652. 

on groundnut in Burma, 344 ; (?) 

in the Gambia, 18. 

— - — Eelia^ithus tuber osus in Malaya, 79. 

on potato in India, 593. 

on sugar-cane in the Bominican 

Eepublie, 519. 

on sweet potato in XJ.S.A., 148. 

on tobacco in the Philippines, 634. 

— • — on Vigna oUgospei'ma in Ceylon, 
148. 

, toxic effect of a fungus on cultures 

of, 247. 

setosum, synonym of Colleiotrichum atra- 
mentariunij 447. 

- — tuUparmn on daffodil in England, 557. 

on Fritillaria imperialis in England, 

■ 557. 

— — on hyacinth in England, 557. 

on Iris hispanica and I. reUmlata in 

England, 557. 

- on Soilla siberica in England, 557. 

on tulip in England, 557 ; in Hol- 
land, 38. 

zeylanica on Grotalaria in Ceylon, 148. 
Scolecosoma anemones in Anemone nemorosa 
in Germany, 754. 

Scolecosporium fagi on chestnut in XJ.S.A., 
81. 

Scolecotrichmn on rice in Butch E. Indies, 
653. 

— h&oeae on Mema rubber in S. America, 

: ,:B24.V; ' 

melopMhorum on cucumber in Eussia, 

.■,715.y'' 

Scopulariopsis on man in France, 300. 


Scuteilum dot disease of wheat in Italy, 

355. 

— rot of maize in XJ.S.A., 225, 226. 

Becale cereale, see Eye. 

Seed borne diseases, control and losses 
caused by, in XJ.S.A., 620. 

, examination of seed ihr, in 

Germany, 408; in Eussia, 813. 

— certification in Germany, 513, 640, 
759 ; in Holland, 51 ; in Ireland, 64, 
446; in U.S.A., 281, 444. 

— dusting apparatus in Austria, 7S ; in 
Germany, 117, 157, 811,479, 480, 751 ; 
in Hungary, 173 ; in XJ.S.A., 173. 

criticism of, 156. 

injury to crucifers, 460 ; to tobacco, 

585, 

, see also Busting, &c. 

— steeping apparatus in Germany. 117, 
156, 285, 479, 480 ; in XJ.S.A., 480. 

— steeps, duration of immersion in, 
540. 

, injury from, 27, 220, 585, 660, 

728, 730. 

, stimulatory action of, 171, 222, 

568. 

, temperature in relation to, 154, 

410, 540. 

Seed -o-san, nse of, against wheat bunt 
in U.S.A., 656. 

Segetan, chemotherapeiitical studies on, 
against Corticium solani on potato in 
Germany, 514. 

— , use of, against Usiilago avenae on oats 
in Austria, 210. 

neu, chemotherapeutieal studies on, 

154 ; effect of temperature and dura- 
tion of steep on action of, 540. 

, use of, against Caloneotria gramini- 

cola on rye in Germany, 118, 729 ; 
against crown gall of fruit trees in 
Germany, 494 ; against XJsiilago hordei 
on barley in Germany, 605 ; against 
wheat bunt, 154, 540 ; in Germany, 
118, 729. 

Semesan, use of, against Bacterium iume- 
faciens on apple in XJ.S.A., 371 ; against 
Phoma linga^n on cabbage in XJ.S.A., 
400 ; against BMzoctonia on turf in 
XJ.S.A., 742, 743 ; against A. sokmi on 
grass lawns in XJ.S.A., 284; against 
Thielavia basicola. on tobacco in Canada, 
585 ; against Vsiilago avenae on oats in 
XJ.S.A., 222, 604; against U. hr omiimvi 
on Bromus secalmus in XJ.S.A., 656; 
against U. hordei on barley in Canada, 
585 ; in XJ.S.A., 222, 603 ; against U. 
Urns on oats in Canada, 535, 608 ; in 
XJ.S.A. 222, 603; against U, wMda, on, 
barley in XJ.S.A., 222 ; against wheat 
bunt in Canada, 535 ; in New Zea- 
land, 541 ; in XJ.S.A,, '281, 656, 721. 

Septobasidium on citi'us in S. Africa, 487. 

— borgoriense On Grotalaria anagyroides in 
Butch E. Indies, 258, 652 ; in Java, 
475. 

on tea in Butch E. Indies, 258, 

653 ; in Java, 585. 

on Tephrosia Candida in Butch E. 

Indies, 652 ; in Java, 585. h 
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pedicellcUimi on oak in 

U.S.A., SI. 

Septogloetmi manihotis. synonym of Cerco- 
spora cassavae^ 144. 

Septo7nyxa negimdinis on Acer negundo in 
Kiissia, 587 j Qnomonia cerastis f. negun- 
dmis ascigeroiis form of, 587 ; Mars- 
sonina decolorans regarded as identical 
with, 587. 

Septoria on GladMits in U.S.A., 282. 

— on iris in U.S.A., 81. 

— jtpii on celery, control, 205, 402, 405, 
712; etfect of, on eiiexnieal composi- 
tion of liost, 178 ; notes on, 402 ; 
occurrence in Czecho-Slovakia, 205 , 
in Italy, 402; in U.S.A., 178, 405, 
712 ; viability of, 402. 

— azalcae on azalea in Germany, 367, 
613. 

— hGtae on beet in Italy, 699. 

— c<tlUsiepJil on China aster in Japan, 
699. 

— cyclarfunis on cyclamen in Germany, 
.,558. ■■ 

— flagellifera on peas in U.S.A., 69. 

— gladkili on Gladiolus bxxlbsin Germany. 
164. 

— glumarum on oats in Poland, 714. 

— • glycines on soy-bean in U.S.A. , (?! 
471, 723. “ ' '■ 

— gramimmi on oats in Poland, 714. 

— ■ — on wlieat in Esthonia, 597 ; in 
Italy, 781. 

— humuU on hops in Czecho-Slovakia, 

185. 

— lavandulae on lavender in England, 
278. 

— leucanfhemi on Chrysanthemum in Eng- 
land, 100. 

— lycopersici on tomato, control, 9, 393, 
704 ; occurrence in Ceylon, 136 ; in 
Fiji, 215 ; in Germany, 9 ; in Jamaica, 
655 ; ill Kenya, 18; in Middle Asia, 
176; in U.S.A., 393, 704 ; varietal 
susceptibility to, 393. 

— ^ vax*. europam on tomato in Ger- 

many, 59. 

— nodorimi on wheat in Canada, 536. 

— orysae on rice in U.S.A., 723. 

— periusa on sorghum in China, 656. 

— pisi on peas in U.S.A., 69. 

— rihis on currants in Russia, 41 ; Myco-^ 
spha^rella grossularim perfect stage of, 43. 

— rubi on blackbeiTy in U.S.A,, 655. 

on loganberry in U.S.A., 656. 

on x*aspberry in England, 343. 

— silvesiris on Lathyrus silvestris may be a 
Cylindrosporiunij 520. 

— tibia on lemcns in Italy, 15. 

— iTiiici on wheat in Austria, 210. 
S&i'apias, Rhizooionia reptns in mycorihiza 

of, 177. 

Sereh disease of sugar-cane, control, 4, 
187, 328, 329 ; notes on, 328 ; oecnr- 
rence in Dutch E, Indies, 4 ; in Java, 

186, 328, 329, 653 ; varietal suscepti- 
bility, 328. 

Service berry, see Amelanchier mnadmms^ 
Sesame {Sesamum indicum)^ Radllus semmi 
on, in Bulgaria, 519. 


[Sesame], Cercospora sesami on, in the 
Dominican Republic, 584. 

— yCorticium solani Quxi infect, 12 . 

— Fusariiim vasinfectum on, in India 
768. ’ 


— , Neocosmospom vasinfecia on, in Middle 
Asia, 175. 

— , Rhizoctonia solani on, in Burma, 344. 
Seshanict^ Fomes kifnaoensis on, in Uganda 

17. 

— , Porta on, in Kenya, 18. 

— , Rhisoctonia bataticola on, in Uganda 
16. ' 
— , Ttihercidmia on, in Kenya, 18. 

— aculeatcij Corticium sokmi can infect, 518. 

— (21 pmidaia, Rhizocti>nia bataticola on, 
in Uganda, 451. 

Bctaria aurea mosaic in Queensland, 632. 

— glauca, Bact&rimn hold on, notes on, 

547. 

— MhYt, see Millet. 

— lutescens, see S. gkmca. 

— magaa, Sclerospora graminicola on, in 

U.S.A., 420. 

— virklis, Sclcrospora graminicola on, in 
U.S.A., 224, 420. 

Shallot [Allitcni ascaloniciwi)^ UvocijsUs 
ceputae on, 205. 

Shasta daisy, see Chrysanthemum maxi-' 
mum. 

Shedding of cotton in Nigeria, 424. 
Sheep poisoned by maize infected with 
Diplodla zeae in S. Africa, 98 ; by 
TiUeUa levis and T. iritici on wheat in 
Hungary, 478. 

Shell bark of lemon, Phomopsis californica 
in relation to, in U.S.A., 20. 
Shepherdia argentea, Fo7nes fraxinophUus t 
ellisiamis on, in JJ.S. A., 205. 

Shot hole disease of cherry and plum in 
England, 278. 

Sigatoka disease of banana in Fiji, name 
changed to leaf spot, 715. 

Silk, can gr(»w on, 739. 

— , raw, Aspergillus candidus, A. carbona- 
rius, and A. pulccrulenius can grow on, 
740. ■ ■ , , 

Silkworm {Bomhyx 7nori), Beauwrkt has- 
siana and parasitizing, 96. 

Silver leaf disease of almond (non-pai'a- 
sitic) in France, 432. 

— of guava ill the Dominican Re- 
public, 600. 

' — — of Viburnum, tinus (non-parasitic) 
associated with HeUotkrips haemorrhoi- 
d.aUs in Algeria, 432. 

— nitrate seed treatment, use of, against 
Bacterhwi fabacum in U.S.A., 138. 

Silicic sol as a spray-spreading agent, 
14. 

Sinapis, son Brussica. 

Sirospenna. hypocrcllae, Mtianonmia varia- 
bilis perithecial form of, 98. 

I Sizing materials, growth of mould fungi 
I on, 362, 363. 

Skim milk as spray-spreader, 276, 649. 
Skinner’s copper lime dust, analysis of, 

■ 4:6.' ' " 

Small leaf disease of cherry in England, 
'278. ' ' 
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Smoke injury to forest trees in Germany, 
67, 896 ; relative susceptibility to, 67. 

Smutol, use of, against wheat bunt in 
Western Australia, 661. 

Smuts, see Ustilaginaceae. 

Soap as a spray- spreading agent, 324, 

— , castor oil potash, emulsions of, 
against fruit diseases in Germany, 
674. 

— , soft, use of, against Sphaerothemmors- 
uvae on gooseberry in England, 678; 
in Sweden, 286. 

— sprays, testing wetting capacity of, 
566. 

Soda, use of, against SejMasidhmi bogori- 
ensG on Crotalarki and tea in Dutch E. 
Indies, 268 ; against Splum'otheca mors- 
•mae on gooseberry in England, 678 ; 
in Poland, 505 ; in Sweden, 286. 

— lye, use of, against black measles of 
the vine in U.S.A., 467; against 
Sphaerotheca mors-itvao on gooseberry 
in Denmark, 560. 

resin spray adhesive, use of, against 

coffee diseases in Kenya, 299. (See also 
Eesin.) 

sulphur, use of, against Sphareotheca 

mors-uvae on gooseberry in England, 
678. 

Sodium arsenate, use of, against black 
measles of the vine in U.S.A., 467. 

— chloride in soil in relation to Lahaina 
disease of sugar-cane in Hawaii, 826. 

, use of, against Microsphaera quer- 

cina on oak in Germany, 678 ; against 
Sphaerotheca mo7's-uvae on gooseberry in 
Sweden, 236 ; injury caused by, 673. 

— fluoride, as a timber preservative, 
12, 281, 458, 589, 710. 

, injury to potatoes caused by, 181. 

, toxicity of, 897. 

— ■ — , use of, against blueing of timber, 
12 ; against potato wart disease, 181. 

— hypochloride, chemotherapeutical in- 
dex of, for sterilization of wheat grain, 
619. 

— nitrate, tise of, against black leg or 
root rot of beet and mangold in Eng- 
land, 842. 

— and ferrous sulphate, use of, 
against Primula obconica in Germany, 
669. 

' — siiicofluoride against Bacteriwm pruni 
on peach, 504. 

— — as a preventive of bubbles in 
sheet rubber, 126. 

Soft scald of stored apples, control, 500, 
676 ; internal breakdown distinct 
from, 499; notes on, 499, 500, ^6; 
occurrence in U.S.A., 499, 676; in 
Victoria, 500. 

Soil alkali in relation to Bacterium maU 
vaccarum on cotton in U.S. A., 82. 

— , aluminium and acid in, in relation to 
stem and root rots, 57, 826, 387, 762. 

— bacteria and fungi, decomposition of 
cellulose by, 177, 763. 

— borne diseases, control, in U.S. A., 
450. (See also Soil disinfection.) 

— conditions in relation to chlorosis of 


fruit trees in England, 498 ; to coco- 
nut bud rot in British Guiana, 846; 
to crown gall of fruit trees in Ger- 
many, 498 ; to rosette of pecan in 
U.S.A., 507. 

[Soil] deterioration, fungi in relation to, 
450. 

— moisture and temperature relations 
of Ophiobolus graminis on wheat in 
U.S. A., 26 ; of Sorosporium reiUanum 
on sorghum in U.S. A., 606. 

— reaction in relation to sugar-cane 
root rot in Java, 885. 

— sterilization against crown gall of 
fruit trees in Germany, 494 ; against 
damping-off of conifer seedlings in 
U.S. A., 61; of tobacco and other seed- 
lings in Porto Rico, 173 ; against Fu- 
sarium in Russia, 812 ; against mosaic 
of rye and wheat in U.S. A., 86 ; 
against Pythkmi de Baryanum in the 
Philippines, 753 ; against EoselUnia 
(?) aquila on spruce in Scotland, 140 ; 
against sugar-cane root i*ot in U.S. A., 
683; against Synchytrium endobloticum 
on potato in England, 249 ; in U.S, A., 
182 ; against tomato diseases in Eng- 
land, 751. (See also Chloride of lime, 
Germisan, Sulxfliur, Uspulun, &c.) 

— — by steam against bacteriosis of 
beet in Rumania, 14 ; against Clado- 
sporiwn fulvum on tomato in Germany, 
10 ; against damping off of seedlings 
in Scotland, 752 ; against glass-house 
plant diseases in England, 751 ; against 
mosaic of rye and wheat in U.S. A., 
86 ; against Rhisoctonia solani on to- 
mato in Guernsey, 685 ; against Sclero^ 
tium tuliparmn on tulip in Holland, 
88 ; against Sijnchytrium endobioticum 
on potato in U.S.A.. 181, 182. 

Solanaceae, mosaic diseases of, 509 ; 
transmitted from apparently healthy 
potatoes, 120. 

Solanum citnillifolmm, Botrytis cinerea on, 
in Russia, 58. 

, Scloroiinia scleroUonmi on, in Russia, 

58. 

— dulcamara, PhytopMhora infestans on, in 
Russia, 704. 

— melongenaj see Eggplant. 

— nigrum^ mosaic of, not transmitted 
through the seed, 282. 

— -rostratum, tobacco mosaic can infect, 

510. 

— taberosumy see Potato. 

Solbar, use of, against apple and pear 
scab in Switzerland, 498. 

SoUdagOj Coleosporkim soUdaginis on, in 
U.S.A., 252. 

Solignum, use of, against sun scorch of 
Hevea rubber roots in Malaya, 761 ; 
against Ustulina sonata on Sevea rubber 
in Ceylon, 691. 

Soluble sulphur dust, use of, against 
Taphrina de/brmaws on peach in U.S. A., 
88 . 

Sorbusj see Pyrus, 

Soi’ghum {Andropogon sorghum), Acrotlm^ 
dum lunatum on, in Ceylon, 136. 
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[Sorghum 1, Bacillus sorgM on, in Italy, 
208. 

— , bacterial diseases of, 218. 

— , Bacterium andropogoni on, in IT.S.A., 
728. 

— , — hold on, 547. 

— , Cercospora on, in China, 656. 

— 5 CoUeiofTichmn graminicolum on, in 
China, 656. 

— , — Uneola on, see C. graminicolum, 

— , foot rot of, in Queensland, 633. 

— mosaic in Java, 765 ; in Queensland, 
632. 

— , Puccinia purpurea on, in Tanganyika, 
280. 

, Sepioria pertusa on, in China, 656. 

— , SoYosporium ehrenhergU on, in Middle 
Asia, 174. 

— , --^reilianum on, control, 735 ; occur- 
reiice in China, 656 ; in Middle Asia, 
174; in Tanganyika, 280; in U.S.A., 
88, 485, 606 ; relation of soil moisture 
and soil temperature to, 606 ; varietal 
resistance to, 88. 

— , Sphacehtlwca C7mentii on, in China, 
656; in Middle Asia, 174 ; in Tangan- 
yika, 280. 

— , — sorghi on, control, 594, 728, 735; 
occurrence in Haiti, 538 ; in Ihdia. 
594 ; in Kenya, 18 ; in Palestine, 735 ; 
in Tanganyika, 280; in XJ.vS.A 1, 88, 
728; varietal resistance to, 88, 484, 
485. 

— hale 2 misisj see Andro^wcpm haPpensis. 
Sorolopndium bdae on beet in U.S.A.. 

273. 

Sorosporium eJtrenhergii on soi’ghum in 
Middle Asia, 174. 

— reilianum on maize in Kenya, 292 ; 
in Middle Asia, 174; in TJ.S.A., 485. 

on sorghum, control, 735 ; occur- 
rence in China, 656 ; in Middle Asia, 
174; in Tanganyika, 280 ; in U.S.A., 
88, 485, 606 ; relation of soil moisture 
and soil temperature to, 606 ; varietal 
resistance to, 88. 

Sourwood, see Oxydendron arhormm. 
Soy-bean {Glycine, soya), Bucillm latkyri on, 
in England, 469. 

— , Bacterium Jktccumfaciens can infect, in 
U.S.A., 464. 

— , — glydneum on, (?) in Mongolia, 591 ; 
in Russia, 691 ; in ir.S.A., 723 ; trans- 
mitted through the seed, 591. 

— , pkmeoli sojcmse ctix, in XJ.S.A., 471. 

723. ■ > . 

— , — sojae. on, in U.S.A., 723. 

— , Cercuspora on, in U.S.A., 723. 

— , nodule bacteria in relation to un- 
balanced nutrition of, 733. 

— , Peronospora sojae on, in XT.S.A., 471. 
—dS^ptoria glycines on, in U.aA., (?).471, 

Spei'mophthora gossypH^ Nematospwa A of 
Nowell named, 389. 

on cotton in the West Indies, 389 . 

on cowpea in the West Indies, 

389. ^ 

— — on tomato in the West Indies, 

OQQ ^ 


Spthacdomaoii avocado pear inXJ.S.A.,310. 

■*— ampeliiiumj see Gloeosporium ampelo- 
phagmn, 

— faiccettii, see Sporotrichum cUri, 

Sphacdotiieca criienta on sorghum in China, 
656; in Middle Asia, 174 : inTaiisaii- 
yika, 280. 

— sorghi on sorghinn, control, 594, 728, 
735 ; occurrence in Haiti, 538 ; in 
India, 594 ; in Kenya, 18 ; in Pales- 
tine, 735 ; in Tanganyika, 280 ; in 
U.S.A,, 88, 728 ; varietal resistance 
to, 88, 484, 485. 

, Sudan grass susceptible to, in 

U.S.xV., 88. 

Sphaerella^ see Mycss2}haereUa. 

Sphmria cerasHs, synonym of Gnmnonia 
cerastis., 587. 

Sphmrobolus, relation of glycogen to spore 
ejection in, 51. 

Siihaennuma on cnco-nut in Zanzibar, 80. 

— fimbriatuni, GeraU,domdki fimhriata. 
ascigerons stage of, 325. (See also 
Geraimiomclla funbr'iatn. j 

Sphaeropsidales of S]>ain, 4. 

— , systematic studies on, 331. 

Spkaero 2 )sis midoram, see PhgsalosiJora cip 
doniae. 

— paradisiam var. minor on |)lantain in 
the Dominican Republic, 128. 

— pmastrl, see Macrajdamui 2 nne(i, 

— pseudo-diidodia , see Physalosporifcydoviiae, 

— querema on oak in U.S.A., 81. 

Sphaerusiilbe Jkmida on cotfee in Brazil, 

160 ; not a synonym of Stilbella Jlavida 
or SHlbwm Jlavidum^ 161. (See also 
Oinph alia flad da , ) 

— musarum on banana, legislation 
against, in Jamaica, 63 ; occurrence 
in Jamaica, 63, 654. 

— repens on Hevea rubber in Cevlon, 
580 ; in Malaya, 323. 

Sphaerotheca humuU on cucumber in 
Russia, 715. 

on Cucurbitaceae in Middle Asia, 

175. 

— ^ — on liops, control, 566 ; occurrence 
in Czeeho-Slovakia, 126 ; in France, 

695. 

on strawberry in U.S.A., 41. 

-^—vnT./aligima on Cucurbitaceae in 
*be Crimea, 71. 

— mars'Uvae, Ckhiunbokts cesatn parasitic 
on, in Poland, 505. 

on currants in U.S.A.,, 167. 

. on gooseberry, contrrd, 22, 168, 

236, 505, 560, 073, 675, 677 ; legisla- 
tion against, in Finland,. 190.; occur- 
rence in Austria, 210; in Czecho- 
slovakia, 146; in Denmark, 560; in 
England, 677 ; in Germany, 673, 675 ; 
in Norway, 168 ; in Poland, 505 ; in 
Sweden, 236; in U.S.A., 22, 167. 

— t^minosa in Greece, 15. 

on rose, conidiopliore formation 

in 699 ; occurrence in France, 238 ; 
in Germany, 675. 

SpkaeruUna hainaensis on tobacco in the 
Dominican Republic, 128 ; is perfect 
stage of PhyUosticta haviaetisis, 128, 
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[SphaeTuUnci] polyspora on Oxydendron ar- 
boreum in U.S.A., 198. 

— trifoUi can infect clover, 282 ; regarded 
as not a synonym o f Pseudoplea briosiana, 
282. 

Spicaria aleyrodis on Aleyrodes varidbilis in 
Cuba, 97. 

— araneae on Aphodius fmetariiis in 
France, 97. 

on spiders in Ceylon, 97. 

— - canadensis on Stilpnotia salicis in British 
Columbia, 428. 
cossus on Cossus larvae, 97. 

— farinosa var. terticillioides on cocoons 
of Olysia ambiguella, 97 ; said to be a 
foi’in of Isaria farmosa, 97. 

— jamnica on Ceropl-astes on Santalum 
album in Ceylon, 97. 

— prasind on Aniicarsia gemmatiUs in 
U.S.A., 97. 

on Pionea forjicalis in Japan, 97. 

on Spodoptera mauritia in Ceylon, 

97. 

■ — — , synonyms of, 97. 

Spiders, Spicaria araneae on, in Ceylon, 
97. 

Spinach {Spinacia oleracea), chlorosis of, 
in U.S.A., 597. 

— , Fusarium solani on, in U.S.A., 405. 

— , Heterosporium mriabile on, in Italy, 
15. 

— , mosaic-like disease of, in France, 
651. 

— , Peronospora spinaciae on, in U.S.A., 
282. 

Spindle tuber of potato, control, 625; notes 
on, 281, 625; occurrence in U.S.A., 
179, 281, 282, 625, 655 ; relation of 
giant hill disease to, 179 ; transmission 
of, 443, 571, 626 ; varietal suscepti- 
bility to, 179, 625. 

Spindling sprout of potato in British 
Columbia, 147. (See also Witches 
broom.) 

Spodoptera mauriiia, Spicaria prasina on, 
in Ceylon, 97. 

Spondylocladium atrovirens on potato in 
Germany, 628 ; in U.S.A., 625. 

Spongospora subterranea on potato, control, 
625 ; occurrence in England, 469 ; in 
Germany, 628; in U.S.A., 625; in 
Wales, 469. 

Sporodesmium mucosim on cucumber in 
Eussia, 715, 

— • — var. pluriseptatum on squash in 
Eussia, 70. 

— putrefaciens on beet in Czecbo-Slovakia, 
204 ; in Poland, 714. 

Sporotrichosis in man in Central Ameri- 
:ca,:82. ■ 

Bporotnchum heurmanni on human con- 
junctiva, 554. 

— avocado scab organism not 
identical with, 810. 

.— _ on citrus, control, 860, 877 ; effect 
of weather on distribution of, 420; 
environment in relation to, 877 ; legis- 
lation against, in Brazil, 448 ; occur- 
rence in Porto Eico, 859, 877; in 
Ehodesia, 596 ; in S. Africa, 487 ; in 


U.S.A., 29; specific susceptibility to, 
29. 

[Sporotrichum on orange in Jamaica, 

655. 

on Eutaceous plants, susceptibility 

to, in U.S.A., 29. 

Spot necrosis of tobacco transmitted 
from apparently healthy potatoes, 119. 
Spotted wilt of tomato in Australia, 
218 ; probably identical with streak 
disease of tomato in Canada, 636. 
Spotting of crepe rubber, 694 ; in rela- 
tion to Fusarium and PeniciUiunij 125. 
Sprain of potato, control, 578; notes on, 
572 ; occurrence in Butch E. Indies, 
652; in Holland, 572; synonyms of, 
572 ; varietal resistance to, 573. 

Spray bulletins and calendars, 116, 166, 
170, 496, 501, 588, 560, 567, 613^ 014, 
615, 677, 748, 752. 

— gun, an improved, 680. 

— or dust injury, 14, 22, 89, 40, 41, 45, 
102, 115, 149, 284, 237, 288, 847, 370, 
460, 495, 497, 498, 505, 538, 615, 625, 

656, 678, 720. 

— spreaders and adhesives, 14, 41, 44, 
115, 116, 169, 276, 299, 310, 811, 324, 
370, 878, 566, 681, 649. 

— - — , chemical effect of, on lime sulphur- 
lead arsenate spray, 116. 

, physics of, 115. 

Spraying apparatus, 137, 181, 250, 619, 
630 ; stationary, 286, 619. 

— versus dusting, 102, 322, 370, 382, 
405, 538, 597. 

Sprays, adherence to foliage of sulphur 
in, 811. 

— , analysis of, in U.S.A., 46. 

— , testing wetting capacity of, 566. 
Spreaders, see Spray spreaders. 

Spruce (Picea), Coriicium on seedlings of, 
in U.S.A., 61. 

— , Poikichiza piceana on, in Eussia, 520. 
— , Fusariuyn on seedlings of, in U.S.A,, 
61. 

— , jfferpotrichia nigra on, in Norway, 197. 
— , Hypodermella macrosptora on, in Nor- 
way, 197. 

— , Lophodermium on, in Germany, 709. 
— , — macrosporum on, in Germany, 709. 
— , mycorrhiza of, 246 ; fungi concerned 
in, 246. 

— , Pythium de Baryanum on seedling.s of, 
in U.S.A., 61. 

— , Rhizosphaera kalkhojffii on, in the 
British Isles, 686 ; in Germany, 637. 
— , Bosellinia (7) aquila on, in Scotland, 

140. 

— , smoke injury to, in Germany, 68. 

— , Thecopsora areolaia on, in Norway, 

197. 

— , yellowing of, in Germany, 456. 
Sprue, Monilia psilosis in relation to, in 
U.S.A.,168. 

Squash {Cucurbita), Bacillus cactkidus can 
infect, in Australia, 804. 

— , Bacterium cucurbitae on, in U.S.A., 465. 

, Botrytis cinerea on, in Canada, 701. 
— , CoUetoirichum (?) nigrum can infect, 
403. 
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[Squash], Erysiphe cichoracem'um on, in 
the Crimea, 71. 

— mosaic, organisms observed in, 523. 
— , Pythiumaphanidermatum can infect, 72. 

Sphaerotheca Jmmuli var. fuUginea on, 
in the Crimea, 71. 

— j Sporodesmium mucosmn var. plurisepia- 
tum on, in Eussia, 70. 

Siackybotrys lobukita on cotton bolls from 
Nyasaland, 92. 

Stccchylidium coffeicola on coffee in Brazil 
423. 

Staling of UsUlago hordei cultures, 483. 
Staphylococcus, bacteriophage of, 244, 315. 
vaccine against Cryptococcusfarcinimosus 
on the horse, 554. 

Stearin and stearic acid, use of, as timber 
perservatives in Germany, 12. 

Steam sterilization, see Soil sterilization 
by steam. 

treatment of seed against wheat 
diseases in U.S.A.‘, 480. 

•, use of, against Aspergillus fumigatus 
and A. glmmts on fermenting tobacco, 
59. 

btellaria Media, attenuation of beet curly 
^ top virus by passage through, 339. 
Stem-bleeding disease of coco-nut in the 
Seychelles, 18 ; wet rot resembling, in 
the Southern Pacific, 227. (See also 
Thielaviopsis paradoxa. ) 

— disease of tea in India, 7. 

Btemcephalus agilis, Leptmionas davidi in 

in Switzerland, 760. ’ 

Stephanoderes hampei, Bexmveriastephanoderis 
on, identical with B. hassiana, 427. 

— — , fungus diseases of coffee associated 
with, in Brazil, 422. 

Stereumfasciatum, toxicity of zinc chloride 
to, 397. 

--- frustulosum on forest trees in Russia, 
267. ’ 

— Mrsuiim on apricot in Prance, 305. 
on peach in Prance, 305. 

on vine, control, 277, 404 ; occur- 
rence in France, 404, 592 ; in Switzer- 
land, 277 ; S, necator may be strain of, 
592. ^ 

— necator on vine may be strain of 8. 
hirsutum, 592 ; occurrence in Pi’ance, 
468, 592, 649 ; in Switzerland, 649. 

— purpureum on apple in England, 504: 
in Germany, 673. 

, — fi*uit trees, control, 503 ; occur- 
rence in England, 502 ; in Ireland, 
431 ; in U.S.A., 282; viability of 
spores of, 282. 

on pear in England, 502. 

“ — on plum, control, 503 ; occurrence 

in England, 470, 502, 503; in Ger- 
many, 673 ; in Ireland, 431 ; varietal 
resistance to, 502. 

on roses in England, 502. 

sanguinolentum on Abies balsamea in 
Canada, 527. 

Stengmatocystis, see Aspergillus. 

Stictis coffeicola on coffee in Brazil, 160, 
SHgeosporium maraitiacearum on Angiopteris 
erecia forming mycorrhiza in Russia, 
571. ^ 


Stilbella flavida, see Omphalia flavida, 
Stilbum on rose associated with canker in 
Cuba, 81. 

Jktvidum, see Omphalia flavida. 

Stilpnotia salicis, Spicaria canadensis on, in 
British Columbia, 428. 

Stizolohium deeringianum, Bacterium vignae 
on, in U.S.A., 216. 

, Cercospora ^nucunaecola on, in the 

Dominican Republic, 584. 

Strawberry (Fragaria vesca) blight, see 
Yellows. 

— Botrytis on, in U.S.A., 21, 41, 280^* 
use of carbon dioxide against storage 
rot caused by, 280. 

— , — cinerea on, in Germany, 749. 

— crown and root rot in U.S.A., 21. 

— , Bendrophoma obscurans on, in U.S.A. 


— , Bidymella lycopersici (?) on, in England, 
616. ^ 
— , JDlpjlocarpon emiiana on, in U.S.A . 41 


, Diplodma lycopersici on, see JDidymella 
lycopersici. 

— , Fiisarium on, in Canada, 534. 

— , Mycosphaerella fraga/riae on, in U.S.A.. 
21, 41. ’ 


, FcAizella lythri on, in U.S.A.,, 41. 

— , Pkyiophthora, cactorum on, in U.S.A., 
41, 565. ’ 

— , red plant disease of, in England, 


' --I 

— , — solani on, in Kenya, 18, 299. 

— y^Ehizopus nigricam on, in U.S.A., 

— , Sphaerotheca humuU on, in U.S.A., 
41. 

-- yellows in U.S.A., 235, 617; Tetra- 
mjchus telarius in relation to, 235, 617 ; 
transmitted by Myzus fragaffoUi, 235, 

Streak disease of Coixedulis in Mauritius 
695. ’ 


of grasses in Mauritius, 695. 

— ^ — of maize, Balclutha mhila as car- 
rier of, 188 ; occurrence in Mauritius, 
56, 695 ; in S. Africa, 188. 

of potato in Ireland, 442 ; in 

U.S.A,, 625. 

of sugar-cane, control, 2, 55 ; effect 

on yield, 189 ; notes on, 1, 189, 695, 
698; occurrence in Mauritius, 56, 
695 ; in S. Africa, 1, 2, 55, 56, 189*, 
698 ; transmission of, 2, 56 ; varietal 
resistance to, 2. 

- of tomato in Canada, 195, 636 ; re- 
lation of, to potato and tobacco mosaic, 
195, 636. 

Siriga hermonthicapsiV^^iiio weed of maike 
in Kenya, 292. 

StrumUa corymoidea on oak in U.S.A.* 

81. " ■ V.. 

Stunting disease of lilies of the valley 
in Germany, 669. 

Suaeda moqiHnij attenuation of beet curly 
top virus by passage through, 339. 

Sublimoform, use of, agsemst UsUlago 
avenae on oats, 27; in Sweden, 411, 
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Sudan grass {Andmpogon sorghum var. 
S'i't4cm,ensis)j Bacillus sorghi on. in Kus- 
sia, 741. 

— — , Bacterium hold on, in XJ.S.A., 
547. 

, Sphacelotheca sorghi can attack, in 

XJ.S.A., 88.^ ■ 

Sugar, use of, as a timber preservative 
in Germany, 711. 

Sugar-beet, see Beet. 

Sugar-cane (Saccharimi offimnarum)^ bac- 
teria associated with red streak 
disease of, in Queensland, 696. 

— , bacteria in roots of, in U.S.A., 
683. 

— , bacterial diseases of, 132, 218. 

— , Baderium on, causing leaf scald, 
notes on, 328 ; occurrence in Queens- 
land, 4, 188, 327, 328, 631, 633 ; 
varietal susceptibility to, 188, 327, 
328. 

— , — on, notes on, 386 ; 

occurrence in N.S. Wales, 386; in 
Queensland, 4, 188, 386, 632, 633, 697 ; 
in the West Indies, 135, (?) 519 ; 
transmission of, 886, 518; varietal 
resistance to, 4, 188, 386, 518, 632. 

— , brown rot of, in Queensland, 385, 
632. 

— , Cercosp}ora on, in India, 595. 

— , — . mginae on, in British Guiana, 
346. 

— chlorosis, control, 326, 387 ; notes 
on, 3 ; occurrence in British Guiana, 
3, 346 ; in Hawaii, 326, 387, 518; (?) 
in India, 212. 

— , Colkiotricham on, in XJ.S.A., 633. 

— j — falcatum on, control, 187 ; 
occurrence in the Dominican Re- 
public, 519 ; in Guadeloupe, 187 ; in 
India, 595 ; in Mauritius, 695 ; in 
Queensland, 386; varietal suscepti- 
bility to, 386. 

— ■ diseases in Porto Rico, 187. 

' — , Fiji disease of, 135; in N. S. Wales 
and Queensland, 632. 

— foot rot in Queensland, 327, 386, 
632. 

• — , Fmariimi on, in XJ.S.A., 633. 

— , gumming disease of, see Bacterium 
vasciUarum, 

— , Helminthosporium on, in Mauritius, 
695. 

— sctcdiari on, notes on, 387 ; oc- 
currence in Hawaii, 387, 518 ; in 
Jamaica, 655 ; temperature relations 
of, 55 ; varietal resistance to, 387, 

— j Eendersonim succhari oa, in Ceylon, 
136 ; (?) in India, 212. 

■ — , knife cut disease of, in Queensland, 
,'697. 

Lahaina disease of, see root rot. 

-— leaf scald, see Raden'am causing. 

Xieptosphaeria sacchari on, in British 
Guiana, 346 ; in Mauritius, 695 ; 
varietal susceptibility to, 346. 

— , Marasfruim on, (?) in Queensland, 
632; in XJ.S.A., 633. (See also Foot 

• — :y ' — sacchari on, in St. Yincent, 215. 


[Sugar-cane], Melunconium ilmu on, in 
Queensland, 697. 

— , — scmhari on, control, 187; occur- 
rence in British Guiana, 345; in the 
Dominican Republic, 619 ; in Guade- 
loupe, 187 ; in St. Yincent, 215. 

— mosaic, Aphis maidis as carrier of, 

2, 135, 187, 329, 655 ; control, 135, 
329, 764 ; cytology of, 387, 765 ; legis- 
lation against, in Barbados, 189 ; 
in the French Antilles, 2; in Ja- 
maica, 63 ; in Kenya, 576 ; notes 
on, 2, *^632 ; occurrence in Barbados, 
189 ; in Cuba, 329, 582 ; in the French 
Antilles, 2; in Haiti, 538 ; in Hawaii, 

3, 387, 518 ; in India (?) 212, 251, 450, 
695; in Jamaica, 214, 655; in Java, 
187, 653, 765 ; in tlie Philippines, 329, 
764 ; in Porto Rico, 187 ; in Qufc^ens- 
land, 4,632, 633, 697 ; in S, Afric*a,697, 
764; in XT.S.A., 764 ; in the West 
Indies, 135 ; Psetidococcus cakmlariae {?) 
as carrier of, in the French Antilles, 
2 ; recovery from, 3; resistant varieties 
affected with, in H.S.A., 764: study 
pn, 387 ; varietal resistance to, 3, 135, 
214, 387, 450, 538, 696, 697, 764 
765. 

Mucor on, in XJ.S.A , 633. 

— , PortkitUa sacchari cm, see Fiji disease, 
Pahaia blight of, control, 518 ; 
notes on, 325 ; occurrence in Hawaii, 
325, 326, 51 8-; varietal resistance to, 
325, 326. 

■ — , • peg leg " of, in Queensland, 632. 

— , Penicillmm on, in XJ.S.A., 633. 

— , Phytamoeba sacchari on, see Fiji 
disease. 

— , Phytomonas rubrllineam on, com- 
parison with other bacterial diseases 
of grasses, 130, 132 ; effects of disin- 
fectants on, 130 ; histology of, 133 ; 
infection experiments with, 131 ; 
occurrence in Hawaii, 129-134; (?)in 
Queensland, 696 ; studies on, 129-134 ; 
transmission of 131, 132 ; varietal 
resistance to, 133 ; viability of, in 
soil, 132. 

— , red streak of, possibly identical 
with red stripe (JBhykmionas ruhriU- 
necms)j in Queensland, 696. 

— , — stripe disease of, see Phytomonas 
rubrilineans. 

— Mkimctonia on, in XJ.S.A,, 633. 

— root I’ot, aluminium and iron in 
relation to, 57, 326, 387, 762 ; control, 
385, 387, 633; environmental factors 
in relation to, 57 ; notes on, 328, 345, 
387, 583, 633 ; occurrence in British 
Guiana, 345 ; in Dutch E. Indies, 583 ; 
in Hawaii, 57, 326, 387, 518 ; in Java, 
187, 385 ; in Mauritius, 695 ; in Queens- 
land, 327 ; in H.S.A., 57, 633 ; soil 
conditions in relation to, 57, 385 ; 
studies on, 57 ; types of, 187 ; varietal 
resistance to, 187, 633, 697. 

— , Sderospora sacchari on, 135 ; in 
Queensland, 4, 188, 327,' 631, 633 ; 
varietal resistance to, 188, 327. 

— , Sclerothm on, in XJ.S.A., 633. 
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[Sugar-cane, Schrotimn] rolfsii on, in the 
Dominican* Republic, 519. 

328, 3p ; notes on, 328; occurrence 

to 328^^’ susceptibility 

— streak disease, control, 2, 55 ; effect 

^95, 

698 ; occurrence in Mauritius, 56, 695 : 
in S. Africa, 1, 2, 55, 56, 189, 698' 
transmission of, 2, 56 ; varietal resis 
tance to, 2. 

pamfZoxcj on, control, 
TaP in British Guiana, 

• Java, 329 ; in Mauritius, 695 ; 

in St. Vincent, 215. 

— top rot, notes on, 345, 696 ; oecur- 
rence^ in British Guiana, 345 ; in 

Queensland, 4, 
380, 632, 696 ; relation to red streak 
ot, in Queensland, 696. 

, XJstilago scitaminea on, in India 212 • 

~ wilt in British Guiana, 56. 

Sugars, raw, moulds on, control by 
inoculation with torulae, 583. 

sulphur, use of, against 
TJmumla necator on vine in Austria, 77. 
bultaruie, use of, against Bacillus hmssi- 
caerojm- on cauliflower in France, 272. 
biilfocide, analysis of, in U.S.A., 438 
— , composition of, 667. 

o against apple and pear 
scab in Switzerland, 498. 

■ ‘’S^ust Erysiphaceae, 

/iisjcteljam, Monilia, and Taphrina in 

Czeeho-Slovakia, 238. 

UmuvuU 

lecato on vine in Austria, 77. 

i“ U.S.A., 

<■“ -ppi 

U.e of, in timber preservation, 

— , — , use of, against barley and oat 
smuts mUSA firm fiori' 

77 nurf, 604; against 

Ghmeiella cmgulata on apple in ILS.A., 

dioxide, use of, against (Radospo^'ium 
ful^wm on tomato in England, 634; as 
a fruit preservative, 309. 

■— dust, adherence to foliage of, 311 618 
, analysis of, in U.S.A., 438, 567. 

~*vivri apparatus for applying, against 
vine diseases in Austria, 78. 

, use of^ against Gcrcospora personata 
on groundnut in the Gambia, 18 : 

against cereal rusts, 219, 409, 726 • 
against grape rot in transit in Vic^ 
tona, as ; against Mycosphaerella qros- 
sulartae on currants in U.S.A. 22 * 
against orchard diseases in U.S, A^, 38 • 
against Scleroiinia cinerea on cherry in 


U.S.A., 21 ; on peach in U.S.A., 280- 
against Uncinula yiecator on vine in 
Austria, 78 ; in England, 144 ; against 
^oc?/s/;is cepulae on onion in D.S.A 

U.S.A., 3o6 ; against U. hordei on bar- 

O’, lew's 

on oats in Canada, 635 ; against Ven- 

tuna tnaequalts on apple in U.S A 

SI ’ Canada^ 

rs,,r^; “.^®o-8^>Phur-lead arsenate.) 
[> ilpliui], effect of soil applications of, on 
Achmmyoes scabies on potato in U S A 
,; on Actinmiyces or Cystospom and 

toi«lorfiae<es^H,/ijsca,js 

Ceratostomella 

fimhnata on sweet potato in USA 

in kawiif^sol- sugarleane 

in 326 ; on potato-wart in 

England, 249, 446 ; in U.S.A,, 182. 

uS a“s11, “ 

, analysis of, in U.S.A., 46,438, 567. 

_ , estimation of, on foliage, 311, 618 
injury, see Spray injury. 

~u's.A., 46,“67® “ 

~~UsT against apple scab in 

lata in U.S.A., oS ; against Guignardia 
c^escuh on horse chestnut in U.S.A. 
706 ; against peach diseases in U.S.a]’ 
748; against Puccinia graminis fxnk P 
lohi on oats, 219. 

“.5i;r“b .rgs-r^r 

Jei'sey dry mix, oomposi- 
tion of, 311. ^ 

: T) » '*®® against apple and 

quince diseases in U.S.A., 501 ; against 
cherry and plum diseases in U.S.A. 
oOl ; against Coccmnyces hiemalis on 
cherry in U.S.A., 677 ; against peach 
diseases in U.S.A., 616, 748 ; against 
bclerotzma cinerea on peach in U.S.A. 
148 ; against Fenturia inaequalis on 

apple in U.S.A., 21 . 

dusts against Sphaerotkeca mors-uvae 
on gooseberry in U.S.A,, 22. 

, Oregon cold mix, use of, against 
(^omerella cmgulata on apple in U.S.A., 

— talc lead dust, use of, against apple 
scab in U.S.A., 88. 

vegetable, use of, against Glomerella 
cmgulata on apple in U.S.A., 497. 
Sulphuretted hydrocarbons, use of 
against Phytophthora infestans on potato 
in Fi’ance, 238 ; against Bphaerotheca 
pannosa on roses in France, 238. 
Sulphuric acid, machine for treating 
cotton seed with, in U.S.A., 92. 

, use ot, against Bacillus brassicae- 
vorus on cauliflower in France, 272 ; 

against RaciJeri'Mw on cotton 

in XJ.S. A., 82 ; against damping-off of 
conifer seedlings in U.S.A., 61 ; 
against GtoswereZ^a gossypii on cotton in 
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TJ.S.A., 737 : against Leptosphaena her^ 
poirichoides and graminis on 

cereals in France, 416 ; against L. her- 
Xjoirichoides on wheat in Italy, 663 ; 
agiiinst Pyf Ilium de Baryamim in the 
Philippines, 753; against Uncinula 
necator in France, 144 ; against wheat 
bunt, 170. 

Sun scorch of Hevea rubber lateral roots 
in Malaya, 761. 

Sunflower (RelianfJms annuus), Boirytis 
cinerea on, in Canada, 701. 

■ — , Plasmopam halstedii orij in Japan, 670. 

Sunoco, use of, against apple scab in 
U.S.A., 497. 

Swede {Brassica campestris), Cercospoi'a 
hloxami on, in England, 469. 

— , Plasmodiophora hrassicae on, in Ger- 
many, 529. 

Sweet clover, see IPMMits alba. 

Sweet peas {Lathyrus odoraiits), Aphano- 
myces euteickes can infect, 201. 

, mosaic of, in TJ.S.A., 337 ; trans- 
mitted by aphids, 838. 

Sweet potato (Jpomoea batatas)^ Actinomyces 
poolensis on, in TJ.S.A., 383, 470. (See 
also Cystospora batata.) 

, Ceratostomella fimbriaia on, control, 

471 ; notes on, 325, 628 ; occurrence in 
Haiti, 538 ; in TJ.S.A., 471, 598, 628 ; 
soil moisture and temperature rela- 
tions of, 689. 

, Cystospora batata on, in TJ.S.A., 

383. (See also Actinomyces poolensis.) 

, Biplodia iubericola on stored, in 

TJ.S.A., 598. 

— . — , Fusarium batatatis on, in TJ.S.A., 
347, 579. 

— hyperoxysponim on, in TJ.S.A., 

347 ; 579. 

— — , Monilochaetes infuscans on, in 
U.S.A., 383, 471. 

mosaic in U.S.A., 337, 448. 

— — , Mttcor racemosus' on stored, in 
U.S.A., 598. 

pox, see Actinomyces and Cystospora, 

, Pythium on, in TJ.S.A., 471. 

— — , RhU'octonia baiaticola can infect, 
452. 

, Bhizopus nigricans on stored, in 

TJ.S. A., 598. 

, Scleroimia on stored, in TJ.S.A., 

.269. 

— • — , Sclerotium batatkola on, see llkizoc- 
tonia batatkola. 

— — — rolfsii on, in TJ.S.A., 148. 

• — — > Sphaeromma fimbriatum on, see 
Ceratostomella finibriata. 

•, Tripospormm on, in Zanzibar, 80. 

Swietenia macrophylla and S. mahogoni, 
root rot of, in Java, 396. 

Sycamore (Acer pseudoplatanus) Gnomonia 
, veneta on, in IJ;.S.A,, 283. 

• — , smoke injury to, in Gerniany, 68. 

— , Verticillium on, in Canada and TJ.S.A., 
■'641.: 

Symbionts in gall aphids, 31. 

Symbiosis between bacteria and bac- 
teriophage, 315. 
ill Pellia epiphylla, 316. 


[Symbiosis] of a fungus with Marchantia 
nepalmisis, in India, 48. 

— , see also Mycorrhiza. 

Synchytrium, studies on the genus, 521. 

— enddbioticum on potato, biology of, 577 ; 
control, 124, 181, 249, 446, 513, 625, 
687 ; cytology of, 578 ; dissemination 
of, 320 ; genetics of resistance to, 578 ; 
germination of sporangia of, 577 ; 
H-ion concentration in relation to, 
321; legislation against, in Austria, 
576 ; in Czecho-Slovakia, 191 ; in Den- 
mark, 384 ; in Finland, 190 ; in Ger- 
many, 64, 759, 768 , in Ireland, 64, 
446; in Norway, 192 ; in Poland, 256; 
in Russia, 576; in Switzerland, 191, 
627, 768 ; pi’oposed unification of, 256 ; 
method of testing immunity from, 
578, 760; nature of immunity from, 
575 ; occurrence in Austria, 181 ; in 
England, 249, 468, 512, 687 ; in France, 
124, 446, 651 ; in Germany, 181, 512, 
513, 578, 628, 769 ; in Holland, 446 ; 
in Ireland, 445; in Poland, 511; in 
S. Africa, 181, 320, 444 ; in Switzer- 
land, 124, 627, 686; in U.S.A., 181, 
625 ; in Wales, 468 ; proposed organiza- 
tion for the control of, in France, 446 ; 
seed certification against, in Germany, 
759 ; spread of, in Europe, S. Africa, 
and TJ.S.A., 181; varietal resistance 
to, 319, 445, 446, 512, 513, 575, 578; 
viability of, 445. 

, Phlyctochytrium synchytrii parasitic 

on resting sporangia of, in Germany, 

577. 

— papillatum on Erodium cicutarium in 

U.S.A., 521. 

on E, mosckatum in Portugal, 521, 

Syringa vulgaris, see Lilac. 

Systematic mycology, present condition 
and needs of, 507. 

Tagetes erecta, see Marigold. 

Tamarindus indica, Coriicium salmonicolor 
can infect, 457, 

Tamarix africana, Eomes platinicola on, in 
the Argentine, 452. 

Tangle root of pineapple (non-parastic) 
in Fiji, 716. 

Tanglefoot, use of, against 

discreta on apple in TJ.S.A., 149, 720. 

Taphrina deformans on almond in Scot- 
land, 306. 

on peach, conti’ol, 38, 210, 475, 

507, 560, 596, 677, 748 ; occurrence in 
Denmark, 560; in France, 210, 305, 

• 677 ; in Greece, 596 ; in U.S.A., 38, 
475, 504, 748. 

— insititiae on plum in England, 470. 

— jorttni on plum in U.S.A., 560. 

Tar, fungicidal and other properties of, 
630. 

— , use of, against Botryodiplodia pinea on 
pine in New Zealand, 708 ; against 
citrus dry rot in U.S.A., 358 ; against 
Hevea rubber diseases in Dutch E, 
Indies, 630 ; against Jlevea rubber 
injury following sun scorch in Malaya, 

1 761 ; against Macropykoma tkeicola on tea 
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ill Ceylon, 521; against orange gnm- 
mosis in Guatemala, 226; against 
Pseudomonas savastanoi on olive in 
Spain, 679; against wheat bunt in 
England, 602 ; against wood rot of tea 
in Ceylon, 521, 634. 

of, as a timber pi’eservative 
in Germany, 711. 

— , see also Creosote. 

~ fumes, injury to plants by, in Ger- 
many, 644. 

-oil, use of, as a timber preservative 
in Germany, 68, 397, 711. , 

Taraxacum officinale, see Dandelion. 
Tarichium megaspermum, see EntomophiJwra 
megasperma, 

Taxodmm distichum, Phomopsis juniperovora 
on, in U.S.A., 80. 

Tax%hs baccaia, see Yew. 

Tea (Thea)j Armillaria mellea on, in Java, 

585. ' ' 

— , Ascochyta theae on, in Ceylon, 136. 

— , Auricularia auricula-judae on, in In- 
dia, 6. 

— , (?) Bacterium tumefaciens on, in Java, 
522. ’ 

— , branch canker of, in Ceylon, 521 : in 

India, 7. 

— , Cephaleuros my coidea on, in Java, 585. 
— , — parasiticus on, control, 253, 254 ; 
occurrence in Butch E. Indies, 253, 
254 ; in India, 7 ; in Java, 585. 

— , Corticium on, in India, 7. 

— , — sp. 1 on, in India, 136. 

— , — sp. 2 on, in India, 137. 

— , — invisum on, control, 136, 137 ; 
formerly identified as C. theae, 136; 
occurrence in Ceylon, 135, 136 ; in 
India, 136, 137. 

— , — salmonicolor on, (?) in India, 137; 
in Java, 585. ’ 

— theae on, C. invisum formerly mis- 
taken for, in India, 136 ; (?) occur- 
rence in India, 137. 

— , Bermatea on, in Java, 522. 

— , Bxobasidium vexans on, in India, 703 • 
in Italy, 208. 

— , Pomes lamaoensis on, in Burma, 345. 

, — Ugnosus on, in Dutch E. Indies, 
653 ; in Java, 585. 

— , — pseudoferreus on, see Ganoderma 
pseudoferreum. 

— , Pusarium on, in Ceylon, 147. 

— , Ganoderma ferreum on, see G. pseudo- 
ferreum. 

, — pseudoferreum on, in Dutch E. 
Indies, 653 ; in Java, 54, 522, 585. 
Glomerella cingulata on, in Burma, 344. 
--i^Macrophomaiheicola on, in Ceylon, 521* 

— , Marasmius equicrinis on, in India, 7. 

— ptdcker on, in India, 7, 

— , Mycospkaerella camelliae on, in Ceylon, 
J'36. 

— , Nectria cinnabarina on, in India, 7. 

— , Pestalozzia theae on, in Burma, 344 • 
in India, 7. 

— , Phomopsis theae on, in Ceylon, 136. 

— , Phyllosticta theae on, in Ceylon, 136. 

— , Poria hypohrunnea on, in India, 7* 


[Tea] Research Institute in Ceylon, 194 
— , Rhizoctonia on, in Ceylon, 147. 

— , root rot of, in Java, 396. 

Rosellinia on, in Dutch E. Indies 
653 ; in Java, 585. ^ 

, Septohasidium bogoriense on, in Dutch 
E. Indies, 253, 653 ; in Java, 585. 

— , stem disease of, in India, 7. 

— , Ustulina zonata on, in Java, 522. 

, white stem blight of, in India. 7. 
wood rot of, in Ceylon, 521, 633. 
leak {^Tectona grandis), Corticium salmoni- 
color on, in Dutch E. Indies, 67 • in 
Java, 457. 

— , root rot of, in Java, 396. 

Teosinte {Euchlaena mexioana), Ophioholus 
heterostrophus on, in the Philippines, 
293. 

Sclerospora graminicola can infect, 224. 
Tephrosia, Corticium scdmonicolor on in 
Dutch E. Indies, 67. ^ 

— Candida, Corticium salmonicolor on, in 
Dutch E. Indies, 652 ; in Java, 585. ‘ 

, — solani can infect, 518. 

, Septobasidium bogoriense on in 
Dutch E. Indies, 652 ; in Java, 585. 

— hookenana, Corticium solani can infect, 

518. ^ 

Tetramjchus telarius in relation to straw- 
berry yellows in D.S.A., 235, 617. 
Tei^ile fabrics, bacterial decomposition 
of, 556. (See also Cotton, Silk, &c.) 
Thalictrum, Puccinia borealis, P. persistens, 
and P. septentrionalis on, in Italy, 724. 
— , — triticina on, (?) in Italy, 724 ; (?) in 
Spain, 658 ; /n U.S.A., 25, 26. ‘ 

aqiiilegifoUum, Puccinia triticina on, in 
Russia, 25. 

— foetid'im, Puccinia thalictri-distichophylU 
on, in Switzerland, 25. 

— glaucum, Puccinia triticina on, in 
Prance, 24. 

— minus, Puccinia triticina on, in Russia, 
25. 

— simplex, Puccinia triticina on, in Russia 

25. ’ 

Thea japonica, see Camellia japoriica, 

— sinensis, see Tea. 

Thecopsora areolata on cherries in ISTorwav 
197. 

on plums in Norway, 197. 

on Prunus padus and P. virginiana 
in Norway, 197. 

on spruce in Norway, 197. 

Theohroma cacao, see Cacao. 

TMelavia basicola, conidial stage of, be- 
lieved to be a distinct fungus and re- 
named Thielaviopsis basicola, 393. 

— — , cultural study of, 392. 

• in flax-sick soil in Russia, 100. 

— — on antirrhinum in U.S.A,, 392. 

— — on bean in England, 635. 

— — on cyclamen in Germany, 558. 

on Eyoscyamus niger in Rumania, 

325. 

— — on peas in D.S.A., 392. 

on tobacco, control, 454, 585 ; oc- 
currence in Canada, 585 ; in the 
Philippines, 634; ia IJ.S.A., 8. 216, 
392, 454 ; varietal resistance to, 8, 464. 
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[ThieMviahasicolaJ Oil tomnto in England, 
635. 

— — on violet in IJ.S.A., 392. 

Thielaviopsis hasicola, supposed coni dial 

stage of ThielaiHa basicola renamed, 
393. 

— paradoxa on banana in Jamaica, 654. 

on coco-nut in Fiji, 215, 227 ; in 

the Philippines, 608 ; in U.S.A., 718. 

on pineapple, notes on, 716 ; occur- 
rence in the Dominican Republic, 
519 ; in Fiji, 215, 716. 

— — on siigai’-cane, control, 329 ; oc- 
currence in British Guiana, 346 ; in 
Java, 329 ; in Mauritius, 695 ; in St. 
Vincent, 215. 

Thorium, use of, against mildew of 
cotton fabrics, 556. 

Thread blights of cacao in Trinidad, 
736. 

of coco-nut in Fiji and Southern 

Pacific Islands, 227. (See also Cor- 
iicium penioillatum,) 

of coftee in Trinidad, 736. 

of Hevea rubber in the East, 324. 

Thuja, P?tomopsis juniperovora on, in 
G.S.A., 80. 

Thyrospora sarcinaeforme on luceime in 
U.S.A., Macrosporvam sarcinaeforme re- 
named, 233. 

Tilia, see Lime tree. 

Tillantin, use of, against wheat bunt in 
Germany, 619. 

— B, nassbeize tillantin (preparation 
678) a substitute for, in Germany, 114. 

, use of, against oat diseases in 

Sweden, 485 ; against seed-borne 
diseases in Germany, 142; against 
TJstilago hordei on barley in Germany, 
605 ; against wdi eat bunt in Germany, 
478, 729. 

, see also Rassbeize tillantin. 

— 0, fungicidal action of, 413. 

, use of, against cereal diseases in 

Denmark, 412 ; in Germany, 729 ; 
against JSelminthosporium gramineum on 
barley in Denmark, 412 ; in Germany, 
171; in Sweden, 411; against oat 
diseases in Sweden, 485 ; against root 
rot of beet in Denmark, 530 ; against 
wheat bunt in Germany, 478 ; in 
U.S.A., 721 ; against wheat diseases 
in Denmark, 412. 

Tilletia horrida on rice, 183 ; in Burma, 
344. 

— levis on rye in Bulgaria, 519. 

— - — on wheat, adsorption of copper by 
spores of, 154 ; of mercury by spores 
of, 413 ; action of acids, alkalis, and 
hot disinfectants on, 170 ; action of 
X-rays on, 730 ; control, 26, 113, 156, 
170, 172, 210, 220, 221, 286. 411, 414, 
472, 478, 480, 481, 485, 535, 536, 540, 
601, 602, 603, 721, 728, 729, 730, 731 ; 
effect of temperature and duration of 
steeping on, 540 ; effect on growth of 
plant of, 352 ; factors infl.uencing ger- 
mination of spores of, 728 ; notes on, 
85, 162, 220, 722 ; occurrence in 
Austria, 210, in Canad^i, 535 ; in 


Denmark, 349; in France, 220; in 
Germany, 26, 85, 113, 156, 221, 239, 
286, 480, 481, 640, 728; in Hungary, 
172; in Middle Asia, 174 ; in N. S. 
Wales, 601 ; in Queensland^ 2S6 ; in 
Russia, 152 ; in Siberia, 352 ; in 
Sweden, 26, 411, 485 : in Transcau- 

. casia, 151 ; in U.S.A., 220, 221, 414, 
601, 721, 722, 728: pigs and sheep 
poisoned by, in Hungary, 478 ; varietal 
resi. stance to, 536. 

[Tillefia] secalLs on rye in Middle Asia, 
174 ; in Russia, 509, 715, 733. 

on wheat in Russia, 151. 

— — on wheat and rye hybrids in 
Russia, 151. 

— tritici on wheat, adsorption of copper 
by spores of, 153 ; of mercury by spores 
of, 413 ; action of acids, alkalis, and 
hot disinfectants on, 170 ; action of X- 
rays on, 730 ; control, 20, 26, 113, 154, 
156, 170, 172, 210, 220. 221, 239,' 281, 
286, 411, 412, 478, 480, 481, 485, 535, 
536, 540, 541, 601, 602, 603, 619, 656, 
660, 061, 728, 729, 730, 731 ; effect of 
duration of steeping on, 540 ; effect of 
temperature of disinfectants on, 154, 
540 ; effect on growtVi of plant of, 352 ; 
factors influencing germination of 
spores of, 728; genetics of resistance 
to, 409 ; notes on, 85, 151, 152 ; occur- 
rence in Austria, 210 ; in Canada, 
535 ; in Denmark. 349 ; in England, 
602 ; in France, 220; in Germany, 26, 
85, IIS, 156, 221, 239, 286, 640, 728 ; 
in Hungary, 172 ; in Middle Asia, 
174 ; in N. S. Wales, 601 ; in New 
Zealand, 541 ; in Queensland. 286 ; 
in Russia, 151, 152, 153, 509, 715 ; in 
Siberia, 352 ; in S. Australia, 600, 
660; in Sweden, 26, 411, 485 ; in 
U.S.A., 20, 220, 221, 281, 409, 656, 
722, 728 ; in Wales, 412 ; in Westeim 
Australia, 661 ; pigs and sheep pois- 
oned by, in Hungary, 478 ; relation of 
spore load to infection by, 509 ; varietal 
resistance to, 153, 536, 726. 

Timber, CeraMomeZto on, 12, 68. 

— , Coniophora cerehella on, in England, 
396 ; in Russia, 588* 

— , Gorticiam on, in Russia, 588. 

— j — qmrcinum on, in relation to sub- 
stratum, 269, 

— , cultural studies of fungi destroying, 
527. 

— decay, losses from, in D.S.A., 528, 
709 ; moisture relations of, 199, 527 ; 
rate of, in different woods, 588, 71 0. 

' — , Echinodontium tinctoiHum on, control 
mU.S.A.,399. 

— Eomes roseus on, effect of moisture on, 
199 ; occurrence in Russia,! 588. 
impregnation, testing by X-rays, 11, 
201. ; 

— Lentinus lepideus on, effect of moisture 
on, 199. 

Lenzites sepiaria on, in Russia, 588 ; 
moisture relations of, 199. 

— / — ■ trahea on, moisture relations of, 
199. , ■ 
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[Timber], MeniUus aureus on, in Eussia, 
588. 

— , — lacrymans on, control, 68, 397 ; 
occurrence in England, 396 ; in Eussia, 
588; in XJ.S.A., 588; susceptibility 
of various, to, in U.S.A., 588. 

PaxiUus ach&nmtius on, in Eussia, 588. 

— , Pleurotus nebivdensis on, in relation to 
substratum, 268. 

— , Polyporus elUsianus on, control in 
XJ.S.A., 399. 

— , — schiueinitzn on, control in XJ.S.A., 
399. 

— , — vaj)orarhis on, see Poria vaporaria, 

— , Poly st ictus caper at us on, in Uganda, 
17. 

■ — j — fulvo-cinereus on, in Uganda, 17. 

— , Poria incrassata on, in U.S.A., 528. 

— — sangiiinolenta on, in Eussia, 588. 

— , — undata on, in Eussia, 588. 

— , — miporaria on, in England, 306 ; in 
Eussia, 588. 

— , — vulgaris on, in Eussia, 588. 

— preservation, action of coal tar-oil in, 
68, 397 ; Cobra process of, in Ger- 
many, 589 ; economics of, 397 ; in 
Canada, 710; in Germany, 68, 142, 
397, 457, 458, 589, 711 ; in Java, 642 ; 
in U.S.A., 23, 200. 281, 398, 399, 527, 
528, 710 ; new process of, 12 ; Eiiping 
process of, in U.S.A., 399 ; Torrel 
process of,^in Germany, 711. 

— , resistance to zinc chloride of various 
fungi destroying, 397. 

— rots in Western Australia, 344. 

— , Trametes carnea on, effect of moisture 
on, 199. 

— , — pini on, in U.S.A., 399. 

— , — serialis on, moistui^e relations of, 
199 ; occurrence in Eussia, 588. 

— , Triclmporiim lignicolum on, in Eussia, 
336. 

Timothy grass, see Phleum pratense. 

Tipburn of lettuce in U.S.A., 274, 532. 

— of potato in U.S.A., 382, 625, 688. 

Tobacco (Nicotiana), (?) Ascochyta nicotiana 

on, in U.S.A., 599. 

— , Aspergillus fumigaius and A. glaums 
on cured, 59. 

— bacterial diseases of, in Greece, 15. 

— , (?) bacterial leaf spot of, in Mauri- 
tius, 254. 

— , Bacterium angulatiim on, control, 332 ; 
occurrence in S. Africa, 332 ; in 
U.S.A., 8, 216. 

— , — solanacearum on, in the Philippines, 
283,634. 

— y ''— tabacum on, control, 8, 58, 138, 
332 ; notes on, 8, 138 ; occurrence in 
the Argentine, 332; (?) in France, 
651 ; in Ehodesia, 585 ; in S. Africa, 
58, 332 ; in U.S. A., 8, 138, 216. 

— , Cercospora nimtianae on, notes on, 
255 ; occurrence in Dutch E. Indies, 
653 ; in Kenya, 18 ; in the Philip- 
pines, 634 ; in Porto Eico, 255 ; in 
U.S.A., 216. 

— , CHadosporium on, in XJ.S.A., 9. 

— , Corticium solani can infect, 518. 

— , (?) Erysiphe cichoracearum on, can in- 


fect cucumber, melon, and vegetable 
marrow, 17 ; control, 653 ; occurrence 
in the Crimea, 71 ; in Dutch E. 
Indies, 634, 653 ; in Uganda, 17. 
[Tobacco], Fiisarium on, in the Philip- 
pines, 634 ; in Porto Eico, 173. 

— , — (?) affine on. in U.S. A., 453. 

— , — oxysporum on, in the Philippines, 
283. 

— , — (?) oxysporum var. nicotianae on, 
in U.S.A., 9. 

— mosaic can infect Nicotiana glutinosa, 
140 ; destruction of the virus of, by 
Bacillus aerogenes and E. proteus, 439 ; 
dialysis of the virus of, 177 ; effect of 
plant juices on the virus of, 377 ; host 
plants of, in Ehodesia, 585 ; increase 
of the virus of, in infected plants, 
441 ; intertransmissibility of, 314, 
509 ; longevity of the virus of, 194; 
necrotic spotting in relation to, 119, 
216; notes on, 509, 585; occurrence 
in Haiti, 538 ; in Jamaica, 655 ; in 
Mauritius, 254, 509 ; in the Philip- 
pines, 684 ; in Ehodesia, 585 ; in 
U.S. A., 216, 340; Plasmodiophora tabaci 
associated with, 454, 686 ; relation of, 
to tomato streak disease, 195 ; starch 
accumulation in , 9 ; symptoms pro- 
duced by, on differential hosts, 510 ; 
when mixed with viruses from healthy 
potato, 120 ; transmitted by Pseudo- 
coccus citrt, 257 ; transmitted to Phy salts 
pubescens, "dU ) ; types of, 119, 509. 

— , mottle disease of, caused by inocula- 
tion from apparently healthy potatoes, 
119. 

— , mould spoilage in cured, 58. 

— , necrotic spotting of, in relation to 
mosaic, in U.S. A. , 119, 216. 

— , obscure disease of, in Bavaria, 138. 
— , Oidium tabaci on, see Erysiphe cichbra- 
cearum. 

— , Peronospora on, in N. S.. Wales, 139, 
279. 

— , PhyUosticta hainaensis on, in the Do- 
minican Eepublic, 128. 

— , Phytophthora on, in Jamaica, 214 ; in 
Porto Eico, 173. 

— , — nicotianae on, control, 139 ; notes 
on, 8, 139, 377, 599 ; occurrence in 
Jamaica, 655; in the Philippines, 
634; in Porto Eico, (?) 139, 377; in 
XJ.S.A., 8, 599 ; varietal susceptibility 
to, 8. 

— , Plasmodiophora tabaci on, associated 
with mosaic, 454, 686, 

. — , Pyihium on, in Java, 653 ; in Porto 
Eico, 173. 

, — hutleri can infect, 213. 

— , — de Baryanum on, in the Philip- 
pines, 634, , 752. 

— , Ehizoctonia on, conti’ol, 173 ; occur- 
rence in Dutch E. Indies, 653 ; in 
Jamaica, 214; in the Philippines, 
634 ; in Porto Eico, 173. 

^ ring spot caused by inoculation from 
apparently healthy potatoes, 119. 

■— scab disease, GMospomm associated 
with, in U.S. A., 9. 
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[Tobacco], Sclerotinia scUi'otiorum on j in 
Germany, 137. 

— , Sclerotium rolfsU can infect, 753 ; oc- 
currence in tbe Philippines, 634. 

— seed-bed sterilization, in Canada, 
585 ; in Porto Rico, 173. 

— , speckled mosaic of, 509. 

— , Sphaeruiina hainaensis on, in the Do- 
minican Republic, 128; is perfect 
stage of PhyllosUda hainaensis^ 128. 

• — , Thielavia hasicola on, control, 454, 585 ; 
occurrence in Canada, 585 ; in the 
Philippines, 634; in TJ.S.A., 8, 236, 
392, 454 ; reputed conidial stage of, 
believed to be a distinct fungus and 
renamed Thiekmopsis hasicola^ 393 ; 
varietal resistance to, 8, 454. 

— extract, use of, against cacao diseases 
in St. Thomas Island, 149 ; against 
little-leaf disease of coco-nut in St. 
Lucia, 404, 

Toluol, use of, against Moniliopsis aderholdi 
in Russia, 589. 

Tolypomyria alha on beet in Czecho-Slo- 
vakia, 13. 

Tomato {Lycopersicimi esciilenium), Alter- 
naria solanl on, in U.S.A., 394, 472, 
598. 

— , Aplanolacter michiganense on, in Cana- 
da, 637 ; (?) in S. Australia, 213 ; in 
TJ.S.A., 475 ; study on, 537. 

— , Ascochyta hortomm on, in France, 651. 

— , Bacillus caroiovonis can infect, 143 ; 
occurrence in TJ.S.A., 393. 

— , bacterial disease of, in TJ.S.A., 10. 

— , — rot of orchids can infect, 613. 

— , — wet rot of, in Russia, 704. 

— , Bacterium lycopersici on, in Russia, 
59. 

— , — solanacearum on, in Dutch E. 
Indies, 653. 

— ^ — tumefaciens on, influence of mois- 
ture, temperature, and previous inocu- 
lation on, 347 ; causing teratological 
growths in Germany, 406. 

— , blossom-end rot of, attributed to 
lack of moisture in soil in TJ.S.A., 
405 ; notes on, 635 ; occurrence in 
TJ.S.A., 347, 405; in Western Austra- 
lia, 635. 

— , Cladosporium fiilvum on, biology, 9 ; 
control, 9, 634; occurrence in England, 
634 ; in Germany, 9, 59 ; in Jamaica, 
655 ; in TJ.S.A., 257 ; study on, 258. 

Colletoirichum atramentarium on, in S. 
Australia, 213. 

— ^ — (9-^ nigrum can infect, 403. 

— , curly dwarf of, in D.S. A., 452. 

— , Bidymella lycopersici on, control, 9, 
196 ; occurrence in Denmark, 259 ; in 
Germany, 9, 59, 196. 

— Bremoihecium cymhalariae on, in the 
West Indies, 389. 

— , Busarium on, in D.S.A., 394. 

, — erubescens on, in Denmark, 259. 

— lycopersici on, notes on, 455, 474 ; 
occurrence in Germany, 59 ; in Italy, 
15 ; in U.S.A., 281, 347, 405, 465, 474, 
720 ; varietal resistance to, 281- 455, 
720.,' ' 


[Tomato], Gloeosjm'iiim p/iomofdes on, in 
Bulgaria, 519. 

— , Glomerella cingulaia can infect, 110. 

— , Haplocystis (?) vexans on, in the Ar- 
gentine, 128. 

— , hollow stem of, in Germany, 59. 

— leaf roll in Germany, 59, 60. 

— , Uacrosporium tomato on, control, 718 ; 
occurrence in TJ.S.A., 281, 598, 718; 
varietal resistance to, 281, 718. 

— mosaic, attempted cultivation of virus 
of, 524; cucumber and Phy salts momics 
compared with, 754; destruction of 
chloroplasts in, 453 ; necrosis of stem 
tissues in, 332 ; occurrence in Ger- 
many, 59 ; in TJ.S.A, 340 ; organisms 
in, 523 ; transmissible from Nicotiana 
gluMnosa, 140 ; transmissible to chilli, 
cucumber, and Physalis pubescens, 340 ; 
to potato by aphids, 282 ; ti’ansmitted 
by Pseudococciis citri, 257 ; types of, 509. 

— , Mycosphaerella cUrulUna on, in Ger- 
many, 59. 

— , Pfemafospora corijU on, in California, 
Cuba, and Mexico, 390. 

— , (?) Oospora ladis panisitica on, in 

U.S.A., 393. 

— , Phoma destructiva on, in France, 704 ; 

in Germany, 59. 

— , — lycopersici on, in Italy, 15, 

— , Phytophthora infestans on, control, 9, 
514, 704 ; occurrence in the Channel 
Islands, 514 ; in Denmark, 259 ; in 
France, 209, 651 ; in Germany, 9, 59 ; 
in Poland, 524 ; in Russia, 703 ; study- 
on, 524 ; varietal resistance to, 704. 

— , — melongenae can infect, in the 
jPhilippines, 206. 

— , — parasitica can infect, 672. 

— , Pythium cle Baryamim on, in the 
Philippines, 752. 

— , Bkizodonia on, in Germany, 193. 

— , — solani on, control, 635 ; occurrence 
in Germany, 59, 193 ; in Guernsey, 
635. 

V — , Rhizoims on, in TJ.S.A., 394. 

— , Sclerotinia scleroiiorim on, in Germany-, 
59. 

— , Sclerotium rolfsii can infect, 753. 

— , Septoria lycopersici on, control, 9, 393, 
704 ; occurrence in Ceylon, 136 ; in 
Fiji, 215 ; in Germany, 9 ; in Jamaica, 
655 ; in Kenya, 18 ; in Middle Asia, 
175; in TJ.S.A., 393, 704; varietal 
susceptibility to, 393. 

— , v‘di\ eimpaea on, in Germany, 59. 

— , soil sterilization with cresy lie acid 
against diseases of, in England, 751. 
— , Spermcphihora gossypii on, in the West 
Indies, 389. 

— , spotted wilt of, in Australia, 213, 
344 ; probably identical with streak 
disease of, in Canada, 636. 

— , streak disease of, in Canada, 195, 
636 ; relation of, to potato and tobacco 
mosaics, 195, 636. 

— , Thielavia basicola on, in England, 635. 
— Verticillium alho-atrum on, in the 
Channel Islands, 514 ; (?) in TJ.S.A., 
686. 
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[Tomato], western yellow blight of, in 
XJ.S.A., 69, 598; relation of, to tran- 
spiration, 60. 

— , wilt of, in XJ.S.A. , 598. 

— , yellow blight of, see western yellow 
blight. 

Top rot of sugar-cane, notes on, 345, 
696 ; occurrence in British Guiana, 
345 ; in Mauritius, 695 ; in Queens- 
land, 4, 386, 632, 696. 

Torrel process for timber preservation in 
Germany, 711. 

Torresia odorataj OpJiidbolus graminis on, in 
Canada, 481. 

Torula in relation to conditioning of 
beer, 568. 

— in the preparation of kephir and 
koumiss, 568. 

— heticola on beet in Czecho-Slovakia, 

13. 

— convoluta on beet in Czechb-Slovakia, 
13. 

Torulaceae, taxonomy of, 229. 

Torulae, control of moulds on raw sugars 
by inoculation with, 683. 

Torulopsidaceae, monograph on red pig- 
mented, 229. 

Torulopsis hronchialis on man, 230. 

— sanniei on man, 230. 

Trabutia on fig in Zanzibar, 80. 

Trameies carnea, relation of moisture 

content of timber to its decay by, 
199. 

, toxicity of zinc chloride to, 397. 

— corrugata on Sevea rubber in the 
Amazon Valley, 690. 

— floccosa on Hevea rubber in the Ama- 
zon Valley, 690. 

•— pini on timber, control in XJ.S.A., 
399. 

on trees in XJ.S.A., 281. 

var. toxicity of zinc choride 

to, 397. 

— ■ serialis on timber in Russia, 588; 
relation of moisture content of timber 
to decay, 199. 

— theae a synonym of Ganodei'ma pseudo- 
ferr&um^ 54. 

Tree-rotting fungi, diagnosis of, by their 
macroscopical symptoms in Russia. 
267. ^ ^ , 

— seedlings and shoots, decay of, in 

U.S.A., 587. ' ’ 

Trees, Jbmes auberianus on, in the Argen- 
tine, 452. 

— , — semitostus on, in the Argentine, 
452. ^ ’ 

— , Ganoderma platense on, in the Ar- 
gentine, 452. 

— , — sceleton on, in the Argentine, 452. 

— , Gloeoporus rhipidium on, in the Ar- 
gentine, 452. 

— , pathological effects of girdling and 
heat injury to, 587. 

— , Polyporus imberbis on, in Russia, 

62 . ’ ’ 

— , Trameies pini on, in XJ.S.A. , 281 . 

Trichlorethylene, use of, against Mo- 
nectria graminicola on rye, 173; as a 
seed steep, 117. 


Trichoderma, decomposition of cellulose 
by, in the soil, 178, 763. 

— koningi, carbon and nitrogen trans- 
formation in decomposition of cellu- 
lose by, 317. 

— Ugnorum can parasitize bees in Ger- 
many, 300. 

Trichodytes anemones on Anemone nemorosa 
in Germany, 753. 

Tricholoma gambosum in pastures, causino- 
‘ fairy rings ^ in England, 685. 
Trichomycosis in man in Central Ameri- 
ca, 32. 

Trichophyton on man, in relation to ‘ black 
pinta * in Central America, 32 ; my- 
coses of hands and feet caused by, 738 ; 
saltation in, 489. ’ * 

— regarded as a genus ofGymnoascaceae, 
553. 

— asteroides, pycnidial stage of, 653. 

— denticuldtum, pycnidial stage of, 553. 

— equinum, antibodies produced by, 738. 

on the horse in France, 555. 

j pycnidial stage of, 553. 

— /eZwewm, pycnidial stage of, 553, 
—gypseum, antibodies produced by, 738. 

, effect of radium rays on cultures 

of, 364. 

on man, 738. 

asteroides on the horse in France, 

555. 

— niveum on man, 738. 

— radiolaiimiy pycnidial stage of, 553. 

— verrucosum on the horse in France, 555. 
Trkhosphaeria parasitica on Abies pectinata 

in Bulgaria, 625. 

Trichosporium lignicolum on pine timber 
ii:i Russia, 336. 

— maydis on maize in Italy, 208. 
Trichosporum asteroides, T. baheri, T.beigeli, 

r. cutaneum, and T. rugosum on man, 
363. ' 

roseum on beet in Czecho- 
slovakia, 13. 

on pears in France, 434. 

Trifolium alexandrinum, see Bersim. 

— monianum, JJromyces minor on, in 
Prance, 684. 

— polymorphum, VrophlycMs platemis on, in 
the Argentine, 127. 

— , see also Clover. 

Triposporium on sweet potato in Zanzibar, 
80. 

Trisetum disUchophylUm, Piiccinia ihalktri- 

distichophylU onyin^YfitzorlSind, 25. 

Triiicum, see Wheat. 

Tsuga, Corticium on, in XJ.S.A., 61. 

— , Fusarium on, in XJ. S. A. , 61. 

— , Pythium de Baryanum on, iii XJ.S.A., 
■61. . , , ’ 

— albertiana, Phomopsis pseudotsugae 
on, in Britain, 260. 

— sieboldii, {f) Phomopsis pseudotsugae on, 
in Britain, 260. 

Tsusia, Bxobasidium pentasporium on, 558. 
Tubercularia on Sesbania in Kenya, 18. 

— - vulgaris, see Nectria cinnabarina, 
TubercuUna maxima on Periclermium pini 
and P. stroU, 314. 

— perstam on rusts, 314. 
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Tulip (TuUpa)^ BoinjUs cinerea on, in Ger- 
many, 669. 

— , — parasitica on, in Holland, 33, 

— , — tulipae on, in England, 557. 

— , Phytophthora cactorum on, in XJ.S.A., 
492. 

— , Sclerotvmn UiUparum on, in England, 
557 ; in Holland, 33. 

— wilt in Holland, S3, 492. 

Tumours of conifers, 62. 

— of plants, action of X-rays on, 216. 
(See also Bacterium tumefaciens,) 

Turf, Bhizocionia on, inU.S.A., 742. 

— . — solard on, in U.S.A., 234, 742. 

-yr., see also Grass. 

.jli^^Curnip {Brassica campestris), Bacillus caro- 
iovor as on, in England,, 12. 

— , Mycosphaerella hrassicicola on, in 
TJ.S.A., 459. 

— , Peronospora pamsitica on, specializa- 
tion of, in Switzerland, 711. 

— , Plasmodiophora hrassicae on, in Canada, 
534. 

— , Pseudomonas desirucian^ on, in Britain, 
12. 

— , Pythium de Bnryamtm on, in the 
Philippines, 752. 

— , Scleroiinia on stored, in XJ.S.A. , 269. 
Turpentine, use of, against Pseudomonas 
samsianoi on olive in Spain, 679 ; 
against Veniuria pirina on pear in 
France, 310. 

Tutan, preparation 490 renamed, 114 
— , use of, against wheat bunt in Ger- 
many, 113, 238. 

Twort-d’HereUe phenomenon, see Bac- 
teriophage. 

TyUmhiis angustiis on rice in Burma, 344. 

— dipsaci on narcissus associated with 
infection by Fusarlum bulbigenum in 
England, 343. 

— trUici on wheat in relation to Bllophia 
graminis in France, 209 ; to Bilopho- 
spora alopecari in Germany, 482. 

Typhlocyba ulmi, potato leaf roll trans- 
mitted by, 188. 

Typhlocybidae, feeding methods of, in 
relation to potato virus diseases, 440, 
Tijphula betas on beets in storage in the 
Azores, 590 ; in Germany, 590, 

— gramimm on barley in Poland, 211, 
714 . 

— mriabilis on beet in Czecho-Slovakia, 
■IS. 

^ XJfra ’ disease of rice in Burma, 344. 
Ulmus, see Elm. 

Ultra-violet rays, action of, on Blepkaro- 
spora cambmra SLXid Phytophthora paror 
silica zoospores, 442. 

effect of, on bacteriophage of 
Pseudomonas radicicola, 766 ; on fungus 
growth in lipoid- containing media, 
248. 

— — — j mse of, against if om*ha krmeion 
man, 610. 

Uncimda mcaior- on vine, control, 14, 76, 
77, 144, 276, 468, 660, 751 ; occurrence 
in Algeria, 144; in Austria, 77 ; in 
Denmark, 560 ; in England, 144 ; in 


France, 14, 468 ; in Germany, 76, 751 ; 
ill Greece, 15 ; in Middle Asia, 175, 
207 ; in Switzerland, 276, 649. 

[^Uncimda'] salicts on Salix in Italy, 15. 

— sjm'alis, see U. ■necator. 

Urania-saatbeize, Hohenheimer boize 

renamed, 114. 

— , replenishment of used, 222, 478. 

— , use of, against Galonectria graminicola 
in Germany, 113 ; against Ilehmntho- 
sporium gramlneimi on barley in Ger- 
many, 113; in Sweden, 411 ; against 
UsHlago atenae on oats, 27 ; in Austria, 
210 ; in Germany, 113 ; against U. 
nuda on barley in Germany, 113 ; 
against wheat bunt in Germany, 113. 

Uredinaceae. see Busts. 

Uredo aracMdis on groundnut in the 
Dominican Bepublic, 600. 

Urocystis cepulas on Allimn sabulosum in 
Bussia, 646. 

on leeks, 205. 

on onion, biology of, 631, 646 ; 

control, 401, 656 ; cytology of, 531 ; 
germination of, 464 : occurrence in 
England, 469 ; in Bussia, 646 ; in 
Scotland, 401 ; in U.S.A., 656 ; varie- 
tal resistance to, 204. 

on shallot, 205. 

— occulta on rye in Germany, 640; in 
Middle Asia, 174; in Bussia, 151, 715, 
733. 

— trUici on wheat, legislation against 
importation of, in U.S.A., 320 ; occur- 
rence in China, 657 ; in N. S, Wales, 
279, 285 ; in S. Australia, 601 ; spread 
by horses, 285. 

— violae on violet in Germany, seed 
transmission of, 34. 

Uromyces append iculatus on bean, physio- 
logy of, on cut leaves in XJ.S.A., 
623. 

— dolichoU on pigeon pea in Porto Bico, 
599. 

— fabae on bean in China, 657 ; in S. 
Australia, 213. 

on Vicki sativa, F. septum, V. tenui- 

folia, and F. villosa, biology of, 511. 

— leptoilermus on millet {Betarla Italica) in 
China, 657. ■ 

— loii on Lotus corwoiMlaOfs and L. iemil-' 
Jblius, biology of, 511. 

— minor on Trijolkm montammi in France, 
684. 

— - pisi on Lathyrns pratensis and F. tubero- 
siis, biology of, 511. 

— — on peas, biology of, 511. 

UrophltjcUs alfalfas on lucerne in France, 

651, 

« — platensis on Tr if oUum ptolymorphum in 
the Argentine, i27. 
mgabunda on Adesmia punctata in tli© 

■ Ai-gentine, 127.'" ■ " ' " 

on Medicago denikmlaia in the At- 

gentine, 127. 

Cbfica-, see Nettles. 

Uspuluii, chemotherapeutieal index for, 
620. 

— , — studies on, in Germany, 154, 410, 

■ 514..' ■ 
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[Uspulnn], effect of, on cereal seed 
grain, 730. 

— , , on germination of oats, 157. 

— , , on rye seed grain, 292- 

— j temperature and duration of 

steep on action of, 410, 540. 

— , feeding experiments on poultry with 
wheat grain dusted with, in Germany, 
157, 

— , fungicidal action of, 413. 

— , hygroscopicity of, 171. 

— , regulation for sale of, in Sweden, 192. 
— , replenishment of used, 222, 478. 

— , stimulatory action of, 157, 172, 239, 
292, 530, 589, 661. 

— use of, against Ascochyta pisi on peas 
in Germany, 530 ; against aster wilt 
in Gei’many, 492 ; against barley- 
diseases in Germany, 620 ; against 
barley smuts in XJ.S.A., 222 ; against 
bean diseases in Germany, 620 ; against 
beet root rot in Denmark, 530 ; against 
Botrytis cnierea on begonia and Cineraria 
in Germany, 302 ; against buckwheat 
diseases in Germany, 620 ; against 
Caloneciria grayninicola on rye in Ger- 
many, 292, 419 ; in Sweden, 485 ; 
against Cladosporium fulmm on tomato 
in Germany, 10; against crown gall 
of fruit trees in Germany, 494 ; against 
Bidymella lycopersiei on tomato in Ger- 
many, 196 ; against jPttsar mm on cereals 
in Sweden, 411 ; against Fusarium on 
wheat in Sweden, 485 ; against Fusa- 
rimn vasinfecitm on peas in Germany, 
530; against lupin diseases in Ger- 
many, 620 ; against maize diseases in 
Germany, 620 ; sigSLinst Monilio 2 ?sis ader- 
holdi in Germany, 172, 302; against 
oat smuts in Austria, 210 ; in Ger- 
many, 222 ; in D.S.A., 604 ; against 
Phoma Ungam on cabbage in XJ.S.A., 
400 ; against Plasmodiophora hrassicae 
on cabbage in Germany, 239 ; on 
kohli’abi in Germany, 74 ; against 
Pythiim de Baryanum in the Philip- 
pines, 753 ; on cruciferous seedlings in 
Germany, 271 ; against Rhizoctonia on 
turf in XJ.S.A., 742 ; against R. solani on 
grass lawns in D.S.A., 234 ; against seed- 
borne diseases of cereals in Germany, 
619 ; ill XJ.S.A., 620 ; against Septoria 
gladioli on Gladiolus in Germany, 164 ; 
against sorghum smuts in Palestine, 
735 ; against Thielavia basicola on to- 
bacco in Canada, 585 ; against tomato 
diseases in Germany, 171 ; against 
XTstilago avenae on oats, 27 ; against 
U. hordei on barley, in Canada, 535; 
in Germany, 605 ; against Ustilago 
levis on oats in Canada, 536, 603; in 
XJ.S.A., 603 ; against (?) U. nuda on 
barley in XJ.S.A., 597 ; against vine 
graft diseases iin Germany, 76 ; 
against wheat bunt, 154, 171, 478; in 
Austria, 210; in Canada, 536 ; in 
New Zealand, 541 ; in Sweden, 26, 
485; in U.S.A., 281, 721; in Wales, 
412 ; against wheat diseases in Den- 
mark, 412. 


Dstilaginaceae, new or critical, in the 
Argentine, 128. 

— , notes on Spanish and Swiss, 
251. 

— of Porto Kico and the Virgin Islands, 
700; of Spain, 4 ; of Wisconsin, 766, 

— on cereals, estimation of spore load 
of, on cereal grains, 727, 

JJstilaginoidea on maize in XJ.S.A., possibly 
identical with U. mrensj 72B, 

— Virens on rice, 183 ; in Burma, 344 ; 
in Fiji, 215. 

Ustilago avenae, effect of temperature on 
germination of, in South Russia, 152. 

on oats, carbonic acid stimulat- 
ing germination of, 472 ; control, 27, 
113, 170, 210, 222, 285, 356, 411, 414, 
484, 485, 597, 604, 729 ; genetics of 
resistance to, 27 ; life- history of, 27, 
547 ; meteorological conditions in re- 
lation to, 545 ; occurrence in AT.istria, 
210; in Germany, 113, 285, 640, 729; 
in New Zealand, 484 ; in Russia, 28, 
715; in Sweden, 411, 485; in U.S.A., 
221, 356, 414, 484, 545, 597, 603 ; study 
on, 547 ; thermal death point of spores 
of, 28; varietal resistance to, 484, 
548. 

— Iromimra on Agropyron ienerum in 
Canada, 741 ; susceptibility of A. 
dasystachyum and A. richardsoni to, 
742. 

— ■ — on Bromus secalmus in XJ.S.A., 656.. 

— crameri on millet {Setaria italica) in 
China, 657 ; ? in Middle Asia, 174. 

— hordei, effect of temperature on ger- 
mination of, in South Russia, 1527 

on barley, control, 222, 285, 411,. 

535, 603, 605; electrical hot water 
steeping apparatus against, 285 ; oc- 
currence in Canada, 535, 603 ; in 
China, 656; in Germany, 285, 604, 
640; in Sweden, 411 ; in XJ.S.A., 221, 
603 ; physiology of, 482 ; staling of 
cultures of, 483 ; study on, 482, 604 ; 
viability of, 604. 

on rye in Siberia, 733. 

— jensenii, see U. hordei. 

— levis, Acontmm iisHlaginicola parasitic 
on, in Canada, 664. 

— — on oats, control, 222, 356, 411, 414, 
484,535,536, 603, 604 ; meteorologi- 
cal conditions in relation to, in XJ.S.A., 
545 ; occurrence in Canada, 535, 603 ; 
in New Zealand, 484 ; in Russia, 715 ; 
in Sweden, 4X1 ; in XJ.S.A., 221, 289, 
356, 414, 484, 545, 603 ; varietal re- 
sistance to, 290, 484, 536. 

— maydis, see U. zeae. 

— neglecta [? U. crameri'] on millet in 
Middle Asia, 174. 

nuda, effect of temperature on germi- 
nation of, in S. Russia, 152. 

— — on barley, control, 113, 222, 285, 
415, 481, 597; occurrence in China, 
656 ; in Denmark, 349 ; in Germany,. 
113, 285, 481, 640; in U.S.A., 221, 

■:597. 

— panicUmiliacei, effect of temperature- 
on, in South Russia, 152, 
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on Panicum milia- 

ceum in Russia, 151. 

— perennans on smooth oats, life-liistory 

: of, 548. 

— sacchari, see U. scitaminm. 

— scitaminea on sugar-cane in India, 
212 ; in Mauritius, 695 ; varietal re- 
sistance to, 212, 697. 

— strumformis on Phleum pratmse in 
U.S.A,, iife-liistorj of, 367. 

— tritici, effect of temperature on, in S, 
Russia, 152. 

— — , hydrogen -ion concentration in 
relation to the action of heat on, 730. 

on rye in Russia, 733 ; in U.S.A., 

226 ; susceptibility of wheat to, 
226. 

— -—on wheat, control, 84, 113, 220, 
285, 414, 415, 480, 481, 595, 601, 727 ; 
occurrence in China, 657 ; in Den- 
mark, 349 ; in Germany, 113, 285, 
480, 481, 640, 727 ; in India, 595 ; in 
New Zealand, 84 ; in Russia, 152, 715 ; 
in S. Australia, 601 ; in U.S.A., 220, 
226, 414, 727 ; susceptibility of rye to, 
226 ; varietal resistance to, 477, 727. 

— mvilovi on rye in Russia, 174, 733. 

— violacea on Melandriiim album in Hun- 
gary, 491. 

— effect of temperature on germina- 
tion of spores of, 152. 

on maize, biologic forms of, 486 ; 

genetics of resistance of, 224, 357 ; in 
relation to sap concentration, 735 ; 
notes on, 664; occurrence in China, 
656 ; in the Dominican Republic, 600 ; 
in Middle Asia. 174 ; in St. Vincent, 
215 ; in U.S.A.,' 22, 357, 486, 545, 664 ; 
Oospora mrticillmcles parasitizing, in 
Russia, 292 ; study on, 22 ; varietal 
resistance to, 545, 664. 

Ustulina sonata on Uevea rubber, control. 
53, 691 ; notes on, 581 ; occurrence 
in the Amazon Valley, 323, 690; in 
Burma, 344 ; in Ceylon, 580, 581, 
691 ; in India, 53 ; in Malaya, 323 ; in 
Sumatra, 323. 

on tea in Java, 522. 


Vaceinmm macrocarpon^ see Cranberry. 

— myrtillm^ Sclerotinia rhododt'ndri on, 
heteroecism and morphology of, 6. 

— uUgirwsumj Sderotmda Imteroica on, in 
<3onidial stage, 6. 

Vachellia luim, Fomes pappianus on, in the 
Argentine, 452. 

Vafidaj bacterial rot of, in Jiiva, ,613. 

— , Tihisoctonia mum'oides in mycorrhiza 
of,' 177. 

Vanilla {Vanilla planifolm\ (?) OoUeto- 
trichum ramllae on, in Brazil and 
Ceylon, 429. 

— , Fusarium on, in Porto Rico, 284. 

— , Gloeosporium on, in Brazil and Ceylon, 
429. 

* Variole suisse ’ disease of the vine in 
Russia, 650. 

Vaseline, use of, against lemon storage 
rots in Victoria, 668. 


[Vaseline], fat, and wax mixture, use of, 
against Pseudomonas savastami^ on olive 

in Spain, 679. 

Vegetable diseases in Russia, 336. 
Vegetable marrow {Cucurbita. pepd), Bacil- 
his cacHcidiis can infect, 30 k 

•, Corticium solani can infect, 19. 

, Frysiphe cichoracearmn on, in the 

Crimea, 71. 

, (?) Fusarium nivciim on, in Italy, 

15. 

, Gloeosjoorium nmsarimi cini infect, 

110. 

— — , GlomereUa cmgulata on, in the 
Philippines, 109. 

, Oidium on, in Germany, 751. 

, Pylhium aphanidermatum can infect, 

72. 

, Sphaerotheca humuli var. Julipmea 

on, in tlie Crimea, 71. 

, see also Squasln 

Vegetables, Scieroimia infermedia on mar- 
ket, in U.S.A., 269. 

— , — minor on market, in U.S.A.. 269. 
— , — ricini on market, in U.S.A., 269, 

— ' — , sclerotioruni on market, in U.S.A., 
269. 

Vellosielia cajanl on pigeon pea in Porto 
Rico, 699. 

Velvet bean, see SHsolobium deerinykmiim, 
Veniuria inaequalis on apple, ascosporcs 
ejection in I’elation to infection by, 
342, 496, 614 ; control, 21, 38, 102, 
103, 166, 369, 376, 432, 471, 472, 495, 
496, 497, 559, 560, 561, 596, 614, 615, 
673, 720 ; notes on, 495 ; oecurrence 
in Austria, 210; in Canada,’ 101, 146; 
in Denmark, 559 ; in England,* 342, 
495 ; in Germany^, 370. 673 ; in Greece, 
15, 596 ; in Ireland, 431, 496 ; in N. S, 
Wales, 103, 166 ; in Norway, 561 ; hi 
Switzerland, 497; in U.S.A., 21. 38, 
102, 369, 376, 432, 471, 472, 495, '497, 
560, 614, 615, 720 ; phenology of, 370, 
495; varietal susceptilaility to, 102. 

— • — , toxic action of phenols on. 674. 

— oxydendri on Oxydmdrua urburt-um in 
U.S.A., 199. 

— pirina on pear, control, 310, 434, 497, 
559, 673, 675 ; «)eeurreiice in Austria, 
210 ; in Denmark, 559 : in England, 
305 ; in Prance, 310 : in Germany, 
673,675 : in Ireland, 431 ; in Norway, 
434 ; in Switzerland, 497. 

— h'emuhte on aspen in Bulgaria, 
525. 

Vennicidaria on bersim in India, 212. 

— airamintaricis synonym oi OJh tote irk mn 
atramentarimh^ 124, 

— demat ium on AconifAim napeilus in 
France, 165. 

— herlrnttm on Plmiidms ciiryopIiyUtis In 

France, 165. 

— maculans and F. minuia on potato, 
renamed Colktotrkhwn maculans and C. 
minutum^ 124. 

— prihospora on potato renamed CoUeio- 
trichum orthosporwm, 124, 447. 

— iwmns,,, synonym of CoUetotrkhum 
airamBHtaiiumj 124, 182 
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Vernonia. scariosciy Corticiim invisum on, in 
Ceylon, 1S5. 

Veronica f rut iculom, Gloeosporium (?) neroni- 
carum on, in France, 684. 

‘ Verruga ’ disease oi' the vine, see 
Bacterium iimiefaciens. 

Verticilliopsis infestans on PsalUoia arrensis 
and P. camxmtris in Oermany, 592, 
VerlicUlium on Ater dasycarpum^ A. negun- 
dOf A» A. palnuitum mbrum, 

A. pseudopjlatanus, A. ruhrum, and A. 
sacchanim in Canada and X7.S.A., 641. 

— on hops in England, 278. 

— on raspberry in England, 843. 

— (?) albo-airitm can infect piiims in 
U.S.A., 586. 

on Acerspp. in Germany, 678. 

— (?) — on apricot in U.S.A., 586. 

on coffee in Brazil, 422. 

on chrysanthemum in U.S.A., 847. 

on potato, control, 625; occur- 
rence in Italy, 579 ; in U.S.A., 515, 
579, 625 ; seed certification against, in 
C4ermany, 759 ; studies on, 515, 579. 

— (?) — on raspberries in U.S.A., 586. 
on tomato, in the Channel Islands, 

514 ; (?) in XJ.S.A., 586. 

— lateritvum on beet in Czecho-Slovakia, 
13 ; in Rumania, 18. 

— ovatum on raspberry in Canada, 564 ; 
regarded as distinct from Acrostalag- 
mus caulopkagus, 564. 

— iracheiphilum on chilli in Italy, 206. 
on eggplant in Italy, 207. 

Vetch (Vida spp.), JRMzoctonia hataticola 
on, in Uganda, 451. 

— , Uromyces fahae on, biology of, 511. 
Viburnum opidus, Microsphaera ahvi on, 65. 

— tinns^ silver leaf (non-parasitic) on, 
in Algeria, 482. 

Vida spp., see Vetch. 

— faba, see Bean, broad. 

— sylvatica, Microsphaera bdumleri on, 6. 
Vigna oligosperma, Corticntm solani on, in 

Ceylon, 517 ; in the Butch E. Indies, 
652 ; in Java, 275, 517. 

— , Bhizoctonia on, see Cortidum solani on. 

, Bclerotiiim rolfsii on, in Ceylon, 

148. 

— “ sinensis^ see Cowpea. 

Vine {ViUs)j apoplexy or esca of, black 
measles said to be identical with, in 
U.S.A., 467. (See also Fames igniarius, 
Stereum hirsutnm, and 8. necator.) 

— , Aspergillus niger on, in Victoria, 713. 
— , Aureobasidiuni vitis var. album on, in 
Italy, 208. 

— , Bacillus uvae on, in Italy, 208. 

— bacteria in gelatinous growths found 
on, in France, 593. 

— , Bacterium tumefaciens on, in the Ar- 
gentine, 466. 

— , black measles of, in U.B.A., 282, 
467; said to be identical with apo- 
plexy of, 467. 

— , Botrytis cinerea on, in Austria, 208. 

— , ‘brunissure* of, effect of potassium 
fertilizers on, in France, 146. 

— ^ Cercospora roesleri on, in Middle Asia, 
175,207. 


[Vine, Cercospora'] irltiphylla on, in Middle 
Asia, 175, 207. 

— , — vitis on, in Middle Asia, 176. 

— ■, Coniothyriim diplocliella on, in Switzer- 
land, 277, 649. 

— , Cryptos'porella viticola on, in U.S.A., 
471. 

— , esca or apoplexy of, black measles 
of, in U.S.A., said to be the same as, 

467 ; said to be due to Stereum necator, 
592. (See also Pomes igniarius and S. 
hirsutum on.) 

— , excoriosis of, in Morocco, 145. 

— , flavesceiice of, in France, 145 ; in 
Jugo-Siavia, 145. 

— , Fames igniarius on, control, 277, 404, 

468 ; occurrence in France, 404, 468, 
593; in the Mediterranean region, 598 ; 
(?) in Switzerland, 277. 

— ,Fusarium mticola in gelatinous growths 
found on, in Fi*ance, 693. 

— , Gheosporimyi ampelopJiagum on, control, 
468, 718 ; occurrence in France, 468 ; 
in Middle Asia, 175, 207 ; in U.S.A., 
471 ; in Western Australia, 713. 

— , green algae in gelatinous growths 
found on, in France, 598.. 

— . Guignardia bidioellU on, control, 533; 
occurrence in Middle Asia, 175 ; in 
U.S.A., 471, 533. 

— , Macrophoma peckkma on, in Italy, 
208. 

— , Macrosporiuni nils on, in Russia, 
650. 

— , MelanconiumfuUgmeum on, inU.S.A., 
471. 

— , Micrococcus malolacticns and M, stax)hylo- 
phagus f. vitis on, in Russia 650. 

— , Pestaloszia uvicola on, in U.S.A., 
471. 

— , Plmna flaccida on, in Morocco, 145, 

— , Plasmopara viticola on, biology of, 275 ; 
control, 77, 78, 208, 210, 275, ‘SIO, 374, 
507, 533, 649, 751 ; notes on, 208, 276 ; 
occurrence in Austria, 77, 208, 210 ; 
in France, 165, 310, 874, 408; in 
Germany, 77, 78, 588, 751 ; in Greece, 
15 ; in Italy, 174, 649 ; in N. S. Wales, 
207 ; in Switzerland, 275, 276, 649 ; 
varietal resistance to, 408. 

— , Polyjoorus Ms2ndus on, in Prance, 593. 

— , Pseudopesiza iracheiphila on, control, 
77, 277, 467 ; notes on, 467 ; occur- 
rence in Austria, 77 ; in Switzerland, 
277, 467. 

— , ‘ rougeau I of, in France, 145, ’*467, 

— , S'i^haceloma ampelinmn OBy aoe Qloeo- 
sporium ampelophagum on* 

— , Stereum hirsutum on, control, 277, 
404 ; occurrence in France, 404, 592 ; 
in Switzerland, 277 ; 8. necator may he 
strain of, 592. 

— , — necator on, may be strain of S. 
hirsutum, 592 ; occurrence in France, 
468, 592, 649 ; in Switzerland, 649. 

— , TJncinula necator on, control, 14, 76, 
77, 144, 276, 468, 560, 751 ; occur- 
rence in Algeria, 144 ; in Austria, 77 ; 
in Denmark, 560 ; in England, 144 ; 
in France, 14, 468; in Germany, 76f 
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751 5 in Greece, 16 ; in Middle Asia, 
175, 207 ; in Switzerland, 276, 649. 

[Vine], ‘ Yariole suisse^ of, in Russia, 650. 

— ‘yeiTUga’ disease of, see Bacterium 
tumefaciens, 

■ — , water berry of the, in U.S. A., 282. 

Violet (Viola), Bacillus carotovorus on, in 
England, 407. 

— , Cryptostictis violae on, in U.S. A., 251. 

— , Puccmia violae on, in Germany, 669. 

— , Thielavia hasicola on, in U.S. A., 392. 

— , Urocystis violae on, in Germany, seed 
ti’ans mission of, 84. 

Virginia creeper {Parthemcissiis), Plmmo- 
para vitkula on, in France, 76, 165. 

Virus diseases of bacteria, plants, and 
vertebrates, 239. 

of potato, control by seed selection 

in Germany, 249; in U.S. A., 282; 
economic importance of, in Europe, 
209 ; methods for studying, 442 ; study 
on feeding methods of certain sucking 
insects in relation to,* 489 ; trans- 
missible by apparently healthy plants, 
119, 318. (See also Leaf roll, Mosaic, 
&c.) 

of Eu’bus in U.S. A., 655. 

Viruses, Alterable, regarded as organ- 
isms, 755 ; Protonta a sugsested name 
for, 756. 

Vitis, see Vine. 

Vitrioline, use of, against wheat bunt in 
Prance, 221. 

^ Vivatex ’ process for rendering fabrics 
proof against mildew, 556. 

Wa-wa dust, use of, against wheat bunt 
in U.S.A,, 281. 

Walnut (Juglans), abortion of, 118. 

— , Armillaria mellea on, in France, 526 ; 
in U.S. A., 37. 

— , crown rot of, in U.S. A., 20. 

— , Gnomonia lepiosiyla on, in England, 
278 ; in Prance, 331 ; Crypiosporium 
nigrum, Lepfoilajriumjuglandis, and Mars^ 
sonina jtiglmiclis conidial stages of, 381. 

— , ‘ mal secco ’ of, in Sicily, 368. 

, Marssonina juglandis on, conidial stage 
of Gnomoma leptostyla, 831 ; occurrence 
in France, 881 ; in England, 278. 

— , Nectria cinnaharina on. in Bulgaria, 
525. 

Water berry of the vine in U.S.A., 282. 

— core of apples in U.S.A., 483. 

Watermelon (CiiruUus vidgaris), Colleio- 
tricimm lag&narium on, in Russia, 70; 
in U.S.A., 840. 

— Coriicium solani can infect, 19. 

— , Fusmium niveum on, in U.S.A., 840* 

— , Oidium on, in tlie Crimea, 70. 

— ■, Phyllosticia eitruUma on , i n J apan, 698. 

— , Pythium apkaniderwiaium on, In 
U.S, A., 72, 78. . ' 

— , BpMerothecahumuU vsir.fiiUginea on, in 
the Crimea, 71. 

Wax, fat, and vaseline mixture, use of, 
against Pseudomonas savmianoi on olive 
in Spain, 679. 

— , use of, against Mmimiikma discreiaon 
apples in U.S. A., 149* 


Weizenfusariol, regulation for sale of, in 
Sweden, 192. L 

— , use of, against wheat diseases in 
Denmark, 412. 

Western yellow blight of tomato in 
U.S.A., 59, 598 ; relation of, to trans- 
piration, 60. 

Wheat (Tfiiicmn), Acrothecium on, in 
India, 594. 

— , Alternaria peglionii on, in Italy, 663. 
— , Ascochyta graminicola on, in Poland, 

714. 

— , Bacterium translucens var. undulosum 
on, in China and Russia, 150. 

— , black point of, in U.S.A., 722. 

Calonectria graminicola on, in Russia, 
643. 

— , Chaetomella tritici on, in U.S.A., 251, 
— , Cladosporium hcrhanim on, in Italy, 

355. 

— , Claviceps purpprea on, in U.S.A*, 217 
— , Pilophia graminis on, in France, 209* 
(See also biloplmpora alopecuriV) 

— , Dilophospora (dopemri on, in France, 
209; in Germany, 482; pycnidial 
stage of Pilophia graminis, 209 ; Tylenchus 
tritici in relation to, 209, 482. 

— diseases, seed-boi*ne, control and 
losses caused by, in U.S.A., 620, 

— , empty heads of, in Western Aus- 
tralia, 844, 

— , Brysiphe graminis on, in S. Australia, 
601. 

— foot rot, in India, 594 ; in Italy , 781 ; 
in U.S.A., [,228. (See also Fusarittm^^^ 
Helminihosporium, Ophiobolus, Lepio* 
sphaeria, &c.) 

— , Fusarium on, control, 485.; occurrence 
in Canada, 585 ; in India, 594 ; in 
Sweden, 485 ; in U.S.A., 722. 

— , — cidmonim on, in Austria, 210. 

— , Gibberella saubimiii on, control, 721, 
722 ; metabolism of seedlings in rela- 
tion to, 247 ; meteorological conditions 
in relation to, 545 ; occurreuee in 
R. S. Wales, 287 ; in U.S.A., 217, 474, 
545, 597, 721 ; varietal resi.stance to, 
217, 474. 

— , Hebninihospiorium on, facultative 

parasitism of, 621, 622 ; occurrence in 
India, 594 ; in S. Australia, 601 ; in 
U.S.A., 228. 

— , — satitmm on, acquired immunity 
from, 246; control, 721; oecurronce 
in Canada, 585; in U.S.A., 228, 721 ; 
physiologic specialization and salta- 
tion in, 287. 

— , — teiramera on, in U.S.A*, 228, 

— , leaf mottling of, distinct from mosaic 

in U.S.A., 86. 

— , JAptospkaeria heipoirichokks on, cuutrol, 
416, 662, 668; notes on, 415; occur- 
rence in France, 415, 416, 662 ; in Italy, 
662 ; in U.S.A., 228 ; study on, 662 ; 
toxic action of, 50 ; varietal resistance 
to, 416 ; viability of, 416. 

— mosaic in U.S.A,, 85, 523 : organisms 
observed in, 528. 

— , Mycoq^MaereUa on, in Poland, 714. 

— , obscure :disease of, in Italv. 731. 



872 


GENERAL INDEX 


[Wheat], OphicbotuB cariceti on, see 0. 
gmminis, 

' — T — on, control, 416, 662, 

663 ; legislation against, repealed in 

’ U.S.A., 320 ; notes on, 223, 415, 481 ; 
occurrence in Australia, 223 ; in Aus- 
tria, 210 ; in Canada, 481; in Europe, 
223; in France, 415, 416, 662 ; in 
Italy, 15, 662, 732 ; in Japan, 223; in 
S. Austi*aiia, 213, 601 ; in TJ.S.A., 26, 
223, 353, 354 ; relation of moisture 
and temperature to, 26, 354 ; study 
on, 353, 354 ; taxonomy of, 223 ; 
varietal resistance to, 416 ; viability 
of, 416. 

— , pink grains of, in Western Australia, 
344. 

— , Puccinia on, dusting against, in Italy, 
726, 

- — , — glumarum on, germination of 
uredospores of, 24; meteorological 
conditions in relation to, 218, 650 ; 
occurrence in France, 24, 659 ; in 
Germany, 218 ; in India, 595; in 
Italy, 724 ; varietal resistance to, 660. 

— , — graminis on, barberry eradication 
against, in Canada, 24; in U.S.A., 
476, 722 ; conditions for infection by, 
351 ; control, 24, 150,476; cytological 
study of biologic foi-ms of, 539 ; in- 
fluence of li>'ht on, 351 ; meteorological 
o* . n relation to, 218, 659; 

. : i,*) , 664; occurrence in the 

.18; in Canada, 24, 150, 

‘ ^ i, France, 24, 659, 664 ; in 

liiib;}. • : in Italy, 724; in North 

1 i nd Siberia, 539; in S. 
^ . X.:., --.,01 ; in E-S-A., 148, 219, 

350,. 408, 476, 601 ; overwintering of, 
in Nebraska, 851 ; use of sulphur dusts 
against, 150; varietal resistance to, 
148, 219, 408, 536, 601 ; viability of 
uredospores of, 350, 351. 

— , — triiicina on, aecidial stage on 
Clematis in Spain, 658; on Thalictmm 
in France, 24; (?) in . Italy, 724 ; in 
Eussia, 25 ; (?) in Spain, 658 ; in 
E.S.A., 25, 26 ; control by dusting, 
150, 409 ; germination of uredospores 
and teleutospores of, 24 ; literature on, 
350 ; meteorological conditions in re- 
lation to, 218, 659; oecurrence in the 
Argentine, 218 ; in Canada, 150 ; in 
France, 24, 659 ; in Germany, 218 ; in 
India, 595 ; in Italy, 724 ; in North 
Manchuria and Siberia, 539 ; in Spain, 
658; in E.S.A., 148, 350, 477, 601 ; 
overwintering of, in Eussia, 724 ; 
physiological specialization in, 477 ; 
varietal resistance to, 148, 218, 477, 
725. 

Ehizoctonia on, in India, 594 ; in 
U.S.A., 223. 

— rosette, see Mosaic. 

— , Sclerospora macrospora on, in N. S. 
Wales, 481- 

— , Sderotium graminearum on, in Eussia. 
542. 

-7~, — rhisodes on, in U.B.A., 228. 

— , scutellum dot of, in Italy, 355. 


[Wheat], Sepfona graminum on, in Es- 
tlionia, 597 ; in Italy, 731. 

— , — ~ noclorum on, in Canada, 536. 

— , — triUci on, in Austria, 210. 

— , Tilletia levis on, adsorption of copper 
by spores of, 154 ; of mercury by 
spores of, 413 ; action of acids, alkalis, 
and hot disinfectants on, 170 ; action 
of X-rays on, 730 ; control, 26, 113, 
156, 170, 172,' 210, 220, 221, 286, 411, 
414, 472, 478, 480, 481, 485, 535, 536, 
540, 601, 602, 603, 721, 728, 729, 730, 
731 ; effect of temperature and dura- 
tion of steeping on, 540 ; effect on 
growth of plant of, 352 ; factors in- 
fluencing germination of spores of, 
728; notes on, .85, 152, 220, 722; 
occurrence in Austria, 210 ; in Canada, 
535 ; in Denmark, 349 ; in France, . 
220; in Germany, 26, 85, 113,. 156, 

, 221, 239, 286, 480, 481, 640, '728 ; in 
Hungary, 172; in Middle Asia, 174; 
in N. S. Wales, 601 ; in Queensland, 
286 ; in .Russia, 152 ; in Siberia, 352 ; _ 
in Sweden, 26, 411, 485 ; in .Trans- ' 
causia, 151 ; in E.S.A., 220, 221, 414, 
601, 721, 722, 728; pigs and' sheep 
poisoned by, in Hungary, 478 ; varietal 
resistance to, 536. 

— , — secalis on, in Russia, 151. 

— , — tritici on, adsorption of coppei' by 
spores of, 153 ; of mercury by spores 
of, 413; action of acids, alkalis, and 
hot disinfectants on, 170 ; action of 
X-rays on, 730 ; control, 20, 26, 113, 
154, 156, 170, 172, 210, 220, 221, 239, 
281, 286, 411, 412, 478, 480, 481, 485, 
535, 536, 540, 541, 601, 602, 603, 619, 
656, 660, 661, 728, 729, '730, 731 ; effect 
of duration of steeping on, 540 ; effect 
of temperature of disinfectants on, 
154, 540 ; effect on growth of plant of, 
352; factors influencing germination 
of spores of, 728 ; genetics of resistance 
to, 409 ; notes on, 85, 161, 152; occur- 
rence ill Austria, 210; in Canada, 
535; in Denmark, 349; in. England, 
602 ; in France, 220 ; in Germany, 26, 
85, 113, 156, 221, 239, 286, 640, 728; 
in Hungary, 172; in Middle Asia, 
174 ; in N. S. Wales, 601 ; in New 
Zealand, 541 ; in Queensland, 286; in 
. Eussia, 151,. 152, 153, 509, 715 : in 
Siberia, 352 ; in S. Australia, 600, 660 ; 
in Sweden,.: 26, 411, 485 *, in IJ.S.,A., 

, 20, 220, 221, 281, 409,, 656, 722, 728 ; 
in Wales,. 412 ; in Western, Austx’alia, 
661 ; pigs and sheep poisoned by, in 
Hungary, 478 ; I'elation of spore load 
to infection by, 509 ; varietal resist- 
'. •anceto,1.53,:536, 726. . 

^yUroajsiis triUci on, legislation against 
importation of, in TJ.S.A., 320 ; oecur- 
: : rence in. China, 657 ; in N. S, Wales, 
279, 285 ; in S. Australia, 601 ; spread 
by horses, 285. 

— Usiilago triUci on, control, 84, 11 3, 
220, 285, 414, 415, 480, 481, 595, 601, 
727 ; occurrence in China, 657 ; in 
Denmark, 349 ; in Germany, 113, 285, 
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480, 481, 640, 727 ; in India, 595 ; in 
New Zealand , 84 ; in Russia, 152, 715 ; 
in S. Australia, 601 ; in XJ.S. A., 220, 
226, 414, 727 ; susceptibility of rye to, 
226 ; varietal resistance to, 477, 727. 

[Wheat], winter injury to, in Russia, 
715. ■' 

■ — , Wojnoiolcia graminis on, in Australia, 
601 ; in U.S.A, 22S. 

White fly, study on feeding methods of, 
in relation to potato virus diseases, 
439. 

— - heart disease of lettuce in XJ.S. A., 
598. 

— - lead paint, use of, against Nmnmularia 
dfscrda on apple in U.S.A., 23 ; against 
Stereum purpweum on fruit trees in 
England, 503. 

— spots on cocoa beans in the Gold 

, Coast, 84. 

— stem blight of tea in India, 7. 

Willow, see8aZ/x. 

Wilt of Cker arieiinum in India, 595. 

— ofcitrusmU.>S.A., 717. 

— of coffee ill British Guiana, 346. 

— of groundnut in the Gambia, 18. 

— of lucerne in U.S.A., 472. 

— of pineapple in Fiji, 716. 

— of sugar-cane in British Guiana, 
56. 

— of tomato in U.S.A., 598. 

— of tulip in Holland, 33, 492. 

Wine, Mycoderma in, 568. 

Winter injury of wheat in Russia, 715. 

Witches' broom of cacao in St. Thomas 
Island, 150. 

of potato in Canada, 688 ; in 

U.S.A., 281, 655 ; transmitted by 
grafting, 281. 

Wither-tip of lemon associated with 
ColMoirtchum glomsporloides in Sicily, 
665. 

— of limes in the W. Indies, 89, 226, 
550. 

tVoburn Bordeaux, use of, against 
Hevea rubber leaf diseases in S. 
America, 324. 

Wojnoimcia granmiis on wheat in S. Aus- 
tralia, 601 ; in U.S.A., 223. 

Wood rot of tea in Ceylon, 521, 633. 

— , see also Timber. 

Woollen fabrics, deteritiration of, by 
micro-<irgauisms, 99. 

Woolly a]»his, see Eriusoma. 

Wounds, healing of, in woodv stems. 
503, 


X-rays, effect of, on crown gall (Re c/ermwi 
tumefciciens), 82, 216, 539. 

[X-rays], use of, for control of wheat 
bunt, 730 ; for testing timber impreg- 
nation, 11, 201. 

Xylaria pohjmoTpha on apple in U.S.A,,. 
499. 

— thwaitesii on Hevea rubber in Ceylon, 
580 ; in Java, 653. 

Yeasts on man, 365. 

— . see also Saccharomycetes. 

Yellow blight of tomato, see Western 
yellow blight. 

— dwarf of potato in U.S.A., 625. 

— patch of barley in Denmark, 605, 

— pinta in man in CJentral America. 
32. 

— spotting of hyacinth in Germany, 
669. 

— tip of oats in Holland, 543. 

Yellowing of Picea excelm in Germany, 

456. 

Yellows of aster, incubation period of 
virus of, in Gicadulfi semotata, 430 ; 
notes on, 36 ; occurrence in U.S.A., 
36, 81, 430; transmitted by Okadula 
seccnotaia-y 36, 188, 430. 

— of chrysanthemum in U.S.A., 36. 

— of Erigeron canadensis in U.S.A., 81. 

— of peach in U.S.A., 471, 475. 

— of strawberry in U.S.A., 235, 617 ; 
Tetramjchus ielarlus in relation to, 235, 
617 ; transmitted by Iltpm fragaefolUj, 
235, 617. 

YewiTaxus baccafa\ G-loeospmrium taxicolum 

on, in Norway, 198. 

— , mycorrhiza of, 570. 

— , Phoma hysterella on, in Norway, 198. 
— , Phomo2)sis junij^erovimi on, in U.S.A., 
SO. 

— C*) Hehmklkqjsis abietis on, in Norway, 
198. 

Yucca, Conkthyrhim concenfricum on, in 
Switzerland, 302. 

Zea rnaysj see Maize. 

Zinc ehlnride, t‘>xicity nf, tu 
destroying fungi, ,*>97. 

u.se of, against moulds damaging 
cotton fabrics, 363 ; as a limber pre- 
servative, 200, 399, 458, 7l0, 

and petrtdeum oil. simuIi;ain*'om 

impregnation uf timber witli. 399. 
ZtyphuB hjcij(di% Pturaiiif htiH on, in N. 
America, 484, 
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